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AN KIND have ever found a ftate of fociety fubfervient 
7 to their comfort and happinefs. Subjected to many wants, 
they have been able, by an union one with another, to obtain that 
fupply, which would have been impracticable if each individual 
had itood alone ; and invariable experience has taught, that the 
focial bond is the greateft fecurity againft the numberlefs dangers 
and difficulties, to which they are expofed. Hence the many po- 
litical or civil inftitutions, that have been formed in the world; 
which have been greater or lefs bleflings to the perfons, who have 
belonged to them, in proportion as thofe inftitutions have been 
framed with more or lefs wifdom, and the members of them have 
‘been more or lefs virtuous and prudent. 


Societies for promoting ufeful knowledge may be‘highly: ad- 
‘-vantageous to the communities, in which they are inftituted. Men 
united together, and frequently meeting for the purpofe of ad- 
wancing the {ciences, the arts, agriculture, manufactures and com- 
merce, may oftentimes fuggeft fuch hints to one another, as may 
‘be improved to important ends : and fuch focieties, by being the 
repofitories of the obfervations and difcoveries of the learned and 
ingenious, may, from time to time, furnifh’the world with ufeful 
publications, which might ctherwife be loft : for men of ingenui- 
ty, and modefty, may not chufe to rifk their reputation, by fend- 
ing abroad, unpatronized, what a learned fociety might judge 
richly worthy the public eye; or, perhaps, their circumftances 
being ftraitened, they may not be able to defray the expence of 
publication. Societies inftituted for promoting knowledge, may 
alfo be of eminent fervice, by exciting a fpirit of emulation, and 
enkindling thofe {parks of genius, which otherwife might forever 
have been concealed ; and if, when poflefied of funds fufficient for 
the purpofe, they reward the exertions of the induftrious and en- 
terprifing, with pecuniary premiums or honorary medals, many 
important experiments and ufeful ‘diftoveries will be made, from 
-which, the public may reap the higheft advantages. 


Eminent inftances of the beneficial effeéts of fuch inftitutions 
we have, in the Royal Academy of Sciences at Paris, the Royal 
‘Society, and the Society inftituted for the encouragement of Arts, 
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Manutactures and Commerce, in London, and many others of. ~ 


fimilar kind; in Exrope. ‘Hereby a {pirit of difcovery and‘improve- 


ment has been excited among the ingenious, in almott every na- 
tion, in that quarter of the world ; and knowledge of various 
kinds, and greatly ufeful to mankind, has taken place of the dry 
and unintercfting {peculations of fchoolmen ; and bold and erro- 
neous hypothefis has been obliged to give way to.demonftrative 
experiment. In fhort, fince the eftablifhment of thefe focieties, 
folid learning and philofophy have more increafed, than they had 


done fof many centuries before. 


But the fpirit of promoting knowledge, by inftituting literary 
fecieties, las, not been confined to Europe : It has found its way 
ty. America. Some years ago, a number of gentlemen in Philadelphia; 
voluntarily formed themielves into a fociety,. by the title of, The 
American Philofophical Society. They have publifhed one volume 
of tranfactions, which has done them honor.. 


In this Commonwealth, a fociety for promoting ufeful know- 
ledge was, for many years, in contemplation ; but the defign was 
never vigoroufly engaged in and purfued, ’till the end of the 
year 1779, when many gentlemen, perfuaded of the utility of 
fuch an inftitution, determined, without delay, to ufe their en- 
deavors, to have one formed upon a liberal and extenfive plan, 
and at the fame time, to have it eftablifhed upon a firm bafis, by 
obtaining the fanction of the Legiflature. And to the honor of 
our political Fathers be it {fpoken, that although the country was 
engaged in a diftrefling war, a war the mott important to the 
liberties of mankind,.that was ever undertaken by any people, and 
which required the utmoft attention of thofe, who were entrufted. 
with our public concerns, they. immediately adverted to the ufe- 
fulnefs of the defign, entered into its fpirit, and incorporated a fo-. 
ciety, with ample privileges, by. the name of, The American Acade- 
my of Arts and Sciences. ‘The purpofe of this inftitution is to pro-. 
mote moft branches of knowledge advantageous to a community,,. 
as will appear, by the following charter of incorporation, which. 
was granted May 4, 1780. 


‘An Acr to incorporate and eftablifh a Society for the cultiva- 
tion and promotion of Arts and Sciences.” 


“ 4§ the Arts and Sciences are the foundation and fupport of agricul- 

“ sure, manufactures, and commerce ; as they are ncceffary to the wealth, 
*< peace, independence and happinefs of a people ; as. they effentially promate 
<< the honor and dignity of the government which patronifes them ; and 
as 
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“as they are moft effectually cultivated, and diffufed through a State, 
*< by the forming and incorporating of men of genius and learning into 
“ public focieties.: For thefe bencfcial purpofes, 

‘“« Be it therefore enacted by the Council and Houfe of Reprefentatives in 
“¢ General Court affembled, and by the authority of the fame, That the 
“* Hon. Samuel Adams, V.fq; Hon. Fohn Adams, Eig; ‘ohn Bacon, 
«“ Efq; Hon. Fames Bowdoin, Efq; Rev. Charles Chauncy, D. D. Rev. 
< Yohn Clark, David Cobb, Efq; Rev. Samuel Cooper, D. D. Hon. 
* Thomas Cufbing, Efq; Hon. Nathan Cujbing, Efg; Hon. WilliamCu/h- 
“ ing, Efq; Trifram Dalton, Efq; Hon. Francis Dana, Eig; Rev. 
“ Samuel Deane, Rev. Perez Fobes, Rev. Caleb Gannett, Hon. Henry 
“ Gardner, Efq; Mr. Benjamin Guild, Hon.. Fohn Hancock, Efq; Hon. 
“< Yofeph Hawley, k:iq; Edward Augu/tus Holyoke, Efq; Dr. Ebenezer 
“¢ Hlunt, Fonathan Fackjon, Efq; Dr. Charles Jarvis, Rev. Samuel 
“< Langdon, D. D,. Hon. Levi Lincoln, Efq; Rev. Daniel Little, Rev. 
“ Elijah Lothrop, Fobn Lowell, Efq,; Rev. Samuel Mather, D.D. Samuel 
“ Moody, Eig; Hon. Andrew: Oliver, Efq; Dr. Fofeph Orne, Dr. 
“ Theodore Parfons, ton. George Partridge, Eig; Hon. Robert Treat 
“© Paine, Efq; Rev. Phillips Payfon, Samuel Phillips, jan. Efg; Hon. 
“ Yobn Pickering, Efq; Hon. Oliver Prefcot, Efq; _Rev.. Zedekiah 
«“ Sanger, Hon. Nathaniel Pea/lee Serjeant,,¥1q; Micajah Sawyer, ¥{q; 
“ Theodore Sedgwick, ¥{q,; Hon. William Sever, fq; Stephen Sewall, 
“ Efq; Hon, David Sewatl, Eig; Fcbn Sprague, Efq; Ebenezer Storer, 
“ Efq; Caleb Strong, Efq; Hon. Fames Sullivan, Efq; Dr. Fobn Bernard 


' © Sweat, Mr. Nathaniel Tracy, Cotton Tufts, Efq; Hon. Fames Warren, 


“ Efgq; Rev. Samuel Weft, Rev. Edward Wiggle/worth, Rev. Fofeph 
* Willard, Rev. SamuelWil.iams, Rev. AbrabamWilliams, Rev.Nehemiah 
“ Williams, and Mr. Yames:Winthrap, be, and.they hereby are formed 
“< into, conftituted and made.a Body Politic and Corporate, by the 
“name of Tx AMERICAN ACADEMY OF ARTS/AND SCIENCES } 
“‘and that they and their fucceflors, and: fuch other perfons as 
‘<¢ fhall be elected in the manner hereafter mentioned, fhall be, and 
< continue a Body Politic and Corporate, by the fame name forever. 


“« And be it further enacted by the authority aforefaid, That 
«the Fellows of the faid Academy may from time to time 
« elect a Préfident, one or more Vice Prefidents,.one or more 
« Secretaries, and fuch other Officers of the faid Academy, as they 
“ -fhall judge: necefiary or convenient ; and they fhall, have full 
“ power and ‘authority from time to time to determine and efta- 
« blif thé names, nymber and. duties, of their feveral officers, and 
«the tenure_or eftate they fhall refpectively have in their Offices ; 
* and alfo to cuthorize and impower their Prefident,, or fome 

—_ ac ~ © other. 
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“ other Fellow of the Academy, at theirpleafure, to adminifter 
*fuch oaths to fuch officers as they fhall’ appoint and determine, 
** for the well ordering and good government of tlie faid Academy : 
** provided the fame be not repugvant to the laws. of this State. 


** And be further enaéled by the authority aforefaid, That the Fellows 
*¢ of the faid Academy thall have one common feal, which the 
‘* may make ufe of in whatfoever caufe or bufinefs fhall concern 
** the Academy, or be relative to the end and defign of its inftitu- 
“tion ; and ‘fhall have power and authority from time to time 
“ to break, change, and'renew the‘common‘{éal, at their pleafure ; 
«and that they may fue and’be fued in‘all ‘actions, real, perfonal 
‘“and mixed, and profecute and defend the iame unto final judg- 
‘ment and execution, by the name of, The Prefident and 
“Fellows of the American Academy of Arts and Sciences. 


“© And be it furiber enadicd by the authority aforefaid, That the 
«« Fellows of the faid Academy may from time to time eleé& fuch 
‘¢ perfons to'be Fellows thereof, as they fhall judge proper ; and 
‘¢ that they fhall have full power and authority from time to time, 
“¢ to fufpend, expel or distranchife, any Fellow of the faid Acade- 
“my, who fhall by his conduct render himfelf unworthy of a 
“¢ place in that body, in the judgment of the Academy ; and alfo 
* to fettle and eftablifh the rules, forms and conditions of election, 
*¢ fufpenfion, expulfion and disfranchifement. Provided, That the 
«© number of the faid Academy, who are inhabitants of this State, 


“¢ fhall not, at any one time, be more than two hundred, nor lefs 
‘** than forty. 


“ And be it further enaied by the authority aforcfaid, That the Fel- 
‘lows of the faid Academy {hall have full power and authority 
«¢ from time to time, to make and ena¢t fuch reafonable rules, or- 
‘* ders and bye-laws, not repugnant to the laws of this State, as 
«¢ fhall' be neceflary or convenient for the well ordering and good 
“¢ government of the faid Academy ; and to annex reafonable pe- 
‘* cuniary fines and penalties to the breach of them, not exceediag 
* the fum of twenty pounds, to be fued for and recovered in any 
«¢ Court of record within this State, in the name and for the ufe 
«© of the Prefident and Fellows of the faid Academy ; and the 
«¢ fame rules, orders and bye-laws to repeal at their pleafure : And 
¢¢ alfo to fettle and eftablifh the times, places, and manner of con- 
*¢ vening the Fellows of. the faid Ashlee + And alfo to deter- 
*¢ mine the number of Fellows which fhall be prefent, to confti- 
** tute a meeting of the faid Academy. Provided, That the Fel- 
<* lows of the faid Academy fhall meet twice in a year at the leaft ; 

‘an 























aii aint ieinasseBi gc bE. TRS ie HEI Ge 


eth Ae RS sy ere 


ee A " 
Sy ae SERS eal Manbeck 


oggtde; 











E 
: 
,y 
a 
z 








P R E F.A. C._E. vii 


s* and that the eee of their meeting fhall never, be more. than 
*¢ thirty miles di nt frém the town of Boffon. — 

‘© And be it further enacted by the authority aforefaid, That the Fel- 
“ lows of the faid Academy may, and fhall forever hereafter be 
“‘ deemed capable in the law of having, holding, and taking in 
“‘ fee-fimple, or any lefs eftate, by gift, grant, devife or otherwife, 
‘‘ any lands, tenements, or other eftate, real and perfonal : Provided, 
«¢ That the annual income, of the faid real eftate, fhall not exceed 
« the fum of five hundred pounds, and the annual income or intercft 
‘¢ of the faid perfonal eftate fhall not exceed the fum of two thoufand 
“* pounds. 1 the fums. aforementioned in this act to be valued in 
« filver, at the rate of /ix /hillings and eight-pence by the ounce. And 
«¢ the annual intereft and income of the faid reat and perfonal eftate, 
« together with the fines. and penalties aforefaid, fhall be appro- 
«< priated for premiums to: eucourage improvements and difco- 
¢ veries in agriculture, arts and manufactures, cr for other pur- 
“«* poles, conifftent with the end and defign of the inftitution of the 
« faid Academy, as, the Fellows thereof fhall determine. 


“© And be it further enaéted by the authority aforefaid, That the 
“ end and defign of the inftitution of the faid Academy is, to pro- 
“ mote and encourage the knowledge of the antianities of America, 
“ and of the natural hiftory ofthe country, and to determine the 
“ ufes to which the various natural productions of the country 
“ may be applied; to promote and encourage medical difcoveries, 
“ mathematical difquifitions, philofophical enquirics and experi- 
“ ments ; aftronomical, meteorological and geographical obferva- 
** vations. ; and improvements in agriculture, arts, manufactures 
«‘ and commerce ;. and in fine, to cultivate every art and {cience, 
“‘ which may tend to advance: the intereft, honor, dignity and. 
“ happinefg of a free, independent and virtuous people.. 


“ And it is further enaGied, That the-place where the firft meeting 
“ of the Fellows of the faid Academy fhall be held, fhall be the 
“*. Philofophy Chamber in the Univerfity of Cambridge; and that the 
** Honorable Fames Bowdoin, Efq; be, and he hereby is authoried 
“ and empowered to fix the time for holding the faid meeting, 
“ and to notify the fame to the Fellows of the Academy.” 





Such is the bafis, upon which this inftitution is placed. 


Not many. months after this a& of incorporation was pafled, 
the ftatutes were formed, the body became organized, and com. 
munications were received. From. the communications till the 
end of the year 1783, the following volume is now offered to the 
public. This 
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viii PREFACE, 
- ‘This country being young, and few among us having fuch afflu- 


ence and leifure as to admit of their applying much time to the culti- 


vation of the fciences, and to the making of improvements in arts, 
manufactures, agriculture, &c. it will not, atprefent, be expected, 
that this Academy fhould vie with fimilar ‘inftitutions in old coun- 
tries, where they have peculiar advantages‘ for fuch _profecutions. 
Yet; it is hoped, that the following papers will not be reckoned 
ufelefs, nor prove unacceptable to he public. ; 


The aftronomical and mathematical papers, in this volume, will, 


Perhaps, be the leaft entertaining of any in the colleétion, and will 


ave the {malleft number of readers. However, they are ufeful in 
fuchawork. Few, if any of them, cantain deep f{peculations and 
obfirufe refearches and calculations; but they are chiefly of the 
practical kind. The aftronomical pieces principally exhibit fuch 
obfervations and deductions, as are fubfervient to the caufe of ge- 
ography and navigation, the improvement.of which is of great 
importance to this country. -And as aftronomical obfervations 
may be applied to ends fo valuable, it is earneftly to be wifhed, that 
every gentleman capable of it, would improve every opportunity 
to make them with accuracy, and when made, would kindly com- 
municate them to the Academy. | Thefe, and all mathematical pie- 
ces, will be gratefully received, and due attention paid to them, by 
this body. ‘ 


To fome readers, the fubjeét of many papers, which havea place 
in the phyfical part, may feem unimportant ;-but it ought to be 
remembered, that one interefting purfuit of the Academy is the na- 
tural hiftory of their own country ;—a.country, where the arts 
of defence and the means of fubfiftence have, hitherto, almoft en- 
grofled the induftry of its inhabitants; where the foflil and ve- 
getable kingdoms are yet unexplored, and perhaps, their moft va- 


‘luable productions {till undifcovered. 


it isthe part of a patriot-philofopher to purfue every hint—to 
‘cultivate every enquiry, which may eventually tend to the fecurity 
and welfare ot his fellow citizens, the exteniion of their commerce, 
and the improvement of thofe arts, which adorn and embellifh life. 
Nor can fuch traces and veltiges, asmay occur, of the manners and 
refources of its aboriginal inhabitants, be unworthy the colle¢ction. 
Befides the idea thus excited of the condition of man in favage life, 
the prefent inhabitants of the. fame climate and foil may thereby, in 
-fome way or other, occafionally receive hints, which may be im- 
-proved to their.own advantage. This RS a 
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ed the Academy in making the felection, will account for the in- 
troduétion of fome articles, relating to the natural hiftory of the 
country. 


Many purfuits, in various branches of natural philofophy, are re- 
tarded, by the diflicuity of obtaining that variety of initruments, 
which can be had only from thofe countries, where the manutfac- 
tures, which minifter to the arts, are eftablifhed in perfe€tion. But 
this difliculiy, itis hoped, will daily leffen, and ere long, entirely 
ceate. 


The medical papers may, probably, contain many obfervations 
not entirelynew. However, this ought not to be confidered a fuf- 
ficient objection to their being inicrted in this work, becaufe many 
important difcoveries in pathology, as well as in the animal occo- 
nomy, have been in a great meafure ufelefs to this part of the world, 
in confequence of a fituation fo remote from ancient feats.of learn- 
ing and improvement. And of fuch publications as have reached 
this country, the fmallnefs of the number has greatly limited their 
ufefulnefs, as but few have had opportunity for perufing them. 
In points merely fpeculative, this inconvenience has been lefs con- 
fequential ; but, in practical fcience, deeply to be regretted. A 
long w=r, inwhich thefe States were engaged, deftroyed, for a 
time,that intercourfe, by means of which, books on the various 
arts and {ciences, and fuch as contained the moft modern difcove.- 
ries.and improvements, had ufually been obtained. ‘The contents 
of fome of thefe papers, therefore, though they may afford no- 
thing new to the £uropean; yet, to. many American readers may 
have the recommendation of novelty. 


It may be further remarked, that although the novelty of an 
opinion or difcovery may, fometimes, more advance the Bene and 
honour of the author, yet, that there are known facts, of fuch a 
nature, that the repetition of them, in publications of this kind, 
may be no lefs ufetul to the world, as they may thereby be more 
forcibly imprefled upon the mind, and conveniently adverted to, 
in.common practice. 


Upon thefe principles the Academy conceived it to be their in. 
difpenfible duty to publifh, by means beft adapted to the purpofe 
of diffufing their utility, fuch experiments and obfervations, as, 
though not new, yet, not having been fufliciently attended to, may 
be more extenfively applied towards:perfecting the prefent modes 
of practice in this country, as well as to communicate, by the car- 
fieit opportunities, fuch difcoveries, as may lead to the inveiiiga- 
tion of important phenomena, in the animal ceconomy. 

It 
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It is obvious that the following work is well calculated for an- 
fwering thefe intentions. The circulation of it will be principally: 
confined to thefe States ; and as a repofitory of mifcellaneous ,pa- 
pers on the fubjeéct of phyfic and furgery, it will, doubtlefs, gene- 
rally fall into the hands of gentlemen of ‘the faculty in this coun- 
try ; acircuniftance, which will very ‘rarely take place, with re- 
fpeét to any publication imported from abroad. 

The Members of the Academy are'difpofed to do every thing in. 
their power to promote the defigns of the inftitution; but they 
are fenfible, that much aid is wanted from others ; and they are 
happy to have it in their power to acquaint the public, that from 
the number of valuable communications, which have been made 
by gentlemen in various parts of the country, there is reafon to. 
expect, that their affiftance will be continued, and fuch materials 
furnithed, as will not be unworthy the notice of the public, which 
it is the fincere wifh of the Academy to ferve. And from'that ex- 


tation, and the great encouragement given to the printing of 


this volume, they have the pleafing profpect, that they fhall be 
able to publifh a fucceffion of volumes. ‘The papers they now have 
in their hands will go a confiderable way towards another ;. and 
they doubt not, they fhall foon have fufficient to complete it. 


There is now an ample field opened, in this country, in which 
the ingenious may expatiate ; and men of various turns of mind. 
may employ their leifure, not only to their own amufement and 
improvement, but alfo to the emolument of the community. 


Agriculture ftands in great need of attention. As the folid 
profperity of the country will much depend upon the cultivation: 


of our lands, too much regard cannot be paid to this fubje&. To: 


examine the various foils, and determine what each is beit adapted. 
to produce ; to afcertain the moft fuitable manures, and the means. 
of increafing them ; to devife methods to fecure the fruits of the 
field,and of the trees from blights and defirutive infeéts, will afford 
a fine opportunity for experiments, which, it is hoped, will engage: 
the minds of the curious and inquiiitive, and meet with encourage-~ 
ment from gentlemen of property. 

The genius for natural hiftory may have a farge range, as the 
foflil, the vegetable and animal kingdoms, in iis part ef the 
world, lie before him. 

There will be ample room for the refearches of the Botanift 
and Chymift, who, while they purfue their refpective branches, 
may greatly contribute to the advancement of the healing art, 
which is of the higheft inyportance tothe inhabitants of a rae 
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The labors of the- Aftronomer-are- mmcir needed; and: wilt be 
peculiarly ufeful,—particularly thofe obfervations and calculations, 
which will ferve to perfect the geography of the country, and 
improve nawigation, as hag before been intimated.; Hereby, the 
boundaries between one State and another in the Union, may be 
accurately determined, and difputes prevented or fttled ; the 
latitudes and longitudes of opr fea-ports and head lands afcertained. 
and our intercourfe with foreign nations facilitated. 


The various mechanical arts and manufactures, tegether with 
commerce, require peculiar attention and cultivation ; and much 
may be expected, from that {pirit of enterprife, which our citizens 
are known to poffefs. Happily, they who are engaged in thefe 
feveral branches of bufinefs may mutually aid each other; and 


every improvement they make, will tend to enrich and.aggrandize 


thefe confederated States. 


But this preface would far exceed the proper limits, fhould all 
thofe branches.of bufinefs and of {cience be pointed out, which 
ought to be attended'to and cultivated, by the. inhabitants. of 
thefe States. Let it only be added, that, fettled in an extenfive 
country, bordering upon the ocean, and open to a free inter- 


‘courfe with all the commercial. world—A country comprehending 


feveral climates and a-rich variety of foils, watered and fertilized 
by a multitude of fprings and ftreams, and by many.grand rivers, 


fome of them admitting of a fine ‘mland navigation,—the 


citizens. have great opportu’ ‘ties, and advantages for making 
ufeful experiments and improvements, whereby the intereft' and 
happineis of the rifing empire may be effentially advanced. At 
the fame time, enjoying, under a mild but fteady government, 
that freedom, which excites and rewards induftry, and gives a 
relifh to life—That freedom which is propitious to the diffufion 
of knowledge, which expands the nyind, and engages it to noble 
and generous purfuits,—they have a ftimulus to enterprife; which 
the inhabitants of few other- countries. can feel: May they 
ever be as virtuous and induftrious 2s they are free!’ May a fpirit 
for advancing every kind of knowledge, that can redound.to their 
honor, and promote the emolument and happinefs of themfelves 
and their country, more and: more-prevail ! And may all their 
laudable endeavors, to further the good of mankind, be crowned 
with fuccefs adequate to their higheft withes.! 


November 16, 1785. 
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CHAPTER MI. 


Of Officers, and the manner of their eleétion.. 


r. HERE fhall be a Prefident; one: Vice-Prefident, ter: 
Countellors, two Secretaries, a Treafurer, a Vice-Trea- 
furer, and a Keeper of the Cabinet : which officers fhall*be annu- 


ally eleéted by written votes on the day next- preceding the lait. 
Wednefday in-May. | 


2. In order to this election, the Prefident, or in his abfence the 
Vice-Prefident, or in the abfence of the Prefident and Vice-Prefi- 
dent, the fenior Counfellor prefent fhall take the chair, at three 
o’clock, P. M. and after the choice of three icrutineers by nomina- 
tion,‘the ballot fhall begin and remain open till five o’clock, at 
which, time it fhall be clofed ; upon which, fhould it appear in any. 
inftance that there is no choice, the balloting fhall be renewed till a 
choice is made. 


3. Each Elector fhall deliver his balloting lift, folded, to the Pre-. 
fident, and a fcrutineer, fitting by the Prefident with a lift of the 
Members.of the Academy prefent before him, fhall mark the name 
of each perfon fo delivering in his lift. 


4. When the ballot is clofed, the fcrutineer fhall fort the votes, 
and report the fame to the chair ; after which, the prefiding mem- 
ber fhall declare the perfons, who have the majority of votes, to be. 
the officers refpectively for the enfuing year. 


s. If either of the Secretaries, the Treafurer, or the Keeper of the 
Cabinet die, refign, or be removed during the year, at the next 


meeting of the Academy the vacant office or offices fhall be filled by 
written votes for the remaining part of the year. 


6. At 
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STATUTES & xiik 


6. At all elections of officers, if the fuffrages fhould be equal, the. 
decifion fhall be by lots prepared by the fcrutineers, and drawn by 
the Prefident. 


7. Notwithftanding the election of officers be annual, the Aca- 
demy referve to themfelves a power of removing any of them for: 
neglect of their truft, or difobedience to the orders of the Academy. 


8. A Meflenger may be appointed or removed at any meeting of: 
the Academy. 


C: 8. A. Be, Abe 
Of the Prefident and Vice-Prefident:. 


i. THE bufinefs of the Prefident, or in his abfence of the Vice- 
Prefident, or: in the. abfence of- the. Prefident and Vice-Prefident. 
then of the. fenior Counfellor prefent, fhall.be to prefide in the 
meetings, and to regulate the debates of the Academy and Coun- 
cil; to ftate and put queftions both:in the affirmative and negative, 
according to motions regularly made ; to call for reports and ac- 
counts from Committees .and.others; to preferve decorum ; to- 
fummon all meetings of the Council, and all extraordinary meet-. 
ings of the Academy, by advice of Council, upon any nay, ‘occa- 
fions ; and to execute or to fee tothe execution.of the itatutes of: 
the Academy. 


2. The Prefident, or in his abfence the’ Vice-Prefident or pre- 
fiding Counfellor, is empowered to draw upon the Treafurer for: 
tuch fums of money as the Academy. fhall direct. . 


G H’ A> P. IH... 
Of the Council. 


i; THE Council fhall have full authority, and it is their ineum-- 
bent duty, from time to time, to originate fuch laws, ftatutes, or- 
ders and conftitutions, as fhall appear to them to .be neceflary or’ 
uifeful, according to their judgment and difcretion, forthe regula-. 
tion, government, and promotion of. the defign of the. Academy : 
all which laws, {tatutes, orders and conftitutions, fhall.be.by them. 
prefented at a meeting of the Academy forthe approbation of the. 
Fellows ; alfo to prepare fuch other matters as they may judge. 
proper to be purfued by the Academy, in- order to advance in the; 
belt manner the end of its inftitution, Neverthelefs, no Fellew is 
hereby 
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xiv aT A Rhy ha Oe 
hereby precluded from laying before the-Academy fuch matters, or 
propoting fuch laws, as he {hall think conducive to its,benefit. 

2. The Council, with the Prefident and Treafurer, haye power.to, 
make conclufive bargains for-real or perfanal eftate, for the bene- 
fit of the Academy, and to rent the fame, and to give orders con; 
cerning the improvement.of the eftate, goods, lands and revenues 
of the Academy, purfuant to the orders 6f the Academy. | 

3- Every deed or writing to which the common feal is to be af- 
fixed, fhall be paffed and fealed in Council, and figned by the Prefi- 
dent, and four, at the leaft, of the Council. 


4. During the recefles of the Academy, the Council fhall dire& 
the Secretaries.in fuch-correfpondence as they fhall find expedient. 
The whole of which fhall be laid before the Academy at its next 
meeting. 


5» The Council fhall order fuch papers and letters te be record- 
ed as they fhall think proper. 


OC: ARM 
Of the Secretaries. 


1. ONE of the Secretaries fhall-have the charge and»cuftody of 
the Charter and Statute-Book, Journal-Books, Regifter-Books, and 
all literary papers belonging to the Academy ; and alo all letters, 
after they have been recorded, fhallbe kept by him on file. This 
Secretary, if poflible, {hall attend .at all meetings of the Academy 
and Council, where, when the prefiding member hath taken the 
chair, he fhall read the orders and entries of the laft precedent 
meeting, and {hall take notes of the orders and tranfactions of the 


_prefent meeting, to be entered by him in the refpective books, to 


which they relate. ‘And when there fhall be a competent number 
for making elections, he fhall give notice of any candidates that 
fhall ftand propounded in order to eleGtion into the Academy. 


2. The other Secretary fhall have the charge and cuftody of the 
letter-books belonging to the Academy. He fhall attend all meet- 
ings of the Academy and Council, and read all letters fent to the 
Academy, or to any member in his academical capacity, and draw 
up all letters to be written to any perfons in the name of the Acade- 
my or Council (to be read and approved of in fome meeting of ei- 
ther, refpectively) except for fome particular caufe and confidera- 
tion, fome other perfon or perfons be appointed by the Academy 

, or 
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er Council, to draught any fuch letter. “He fhall alfo enter all let. 
ters that fhall be directed by the Academy or the Council, and 
wheh ‘entered, the originals fhall be delivered to the firft-mention- 
ed Secretary in order to their being filed. 


3. At every meeting of the Academy, the Secretary, in whofe 
cuitody the letter-books are, fhall read any entries that the prefid- 
ing member fhall direct ; and the Secretary, in whofe cuftody the 
originals are, fhall have with him, ready to produce, the file of all 
letters received fince the laft precedent meeting, that, if it be re- 
quired, a comparifon may be made. 


4. Each Secretary fhall deliver an attefted copy of any tranfac- 
tion of the Academy, or paper belonging to his particular depart- 
ment, to any member, upon his producing a written licence from 
the Council for that purpofe ; and to any other perfon, who {hall 
produce a licence from the Academy figned by the prefiding mem- 
ber, and in no other cafe whatever. 


5- Whenever any copy fhall be delivered by a Secretary, the per- 
fon, upon receiving it, fhall pay him fuch fees as the Academy may 
eftablifh. 


oe ae tae cee 2 


Of the Treafurer and Vice-Treafurer. 


1. THE Treafurer and Vice-Treafurer fhall give fuch fecurity as 
thie Academy fhall require for the truft repofed in them refpectively. 


2. The Treafurer fhall receive officially all monies or fums of 
money due or payable, and all bequefts and donations that may 
be made to the Academy : and by order of the Prefident or pre- 
fiding member, fhall pay fuch fums as the Academy or the Council 
fhall dire&, purfuant to the orders of the Academy, and fhall 
make no difburfements of money otherwife, and fhali keep a par- 
ticular account of fuch orders, receipts, and payments. 


3. All moniés or fms of money whereof there fhall not be pre- 
fent occafion for expending, or difpofing to the ufe of theAcademy, 
fhall be put out to intereft on fuch fecurities, or otherwife dif- 
pofed of as the Academy, or the Prefident and Council, purfuant 
to the orders of the Academy, fhall direét. 


* 4. The Treafurer’s accounts fhall be annually audited by a 
Committee appointed by the Academy for that purpofe. In which 
appointment not more than one member of the Council fhall be 
included. - 

5. In 
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5. In cafe of the death, refignation or removal of the Treafurer,, 
the Vice-Treafurer is empowered to receive all books, papers, and 
effects, that were in the cuftody of the Treafurer, and which be- 
long to the Academy, and to give receipts and difcharges for the 
fame in the name of the Academy. A duplicate of which figned 
by the Vice-Treafurer fhall be filed with the Prefident. ‘The iame 
procefs fhall be obferved upon the choice of a new ‘Treafurer, and 
his acceptance of the office. 


C then A Pf, Vi. 
Of the Keeper of the Cabinet. 


1. THE Keeper of the Cabinet fhall receive and have in his 
charge and cuftody, all productions of nature and works of art, 
that fhall be purchafed by, or prefented to the Academy. Ile 
ihall arrange them according to their refpective clafles in natural 
hiftory, philofophy, &c. at his own difcretion ; unlefs he be di- 
rected therein by a Committee of the Academy for that purpofe. 
He fhall alfo, in a book, to be kept by him, regilter the various 
articles in clafles correfponding to the arrangement of the Articles 
themfelves, with the defcription that may accompany the article, 
the donor’s name, and the place whence taken ; andthe time 


«when prefented. 

2. He fhall attend the exhibitions of the articles in his cuftody, 
whenever the Academy fhall meet ; and no perfon fhall be admit- 
ted to a view of them at any other time, unlefs in prefence of the 
Keeper ofthe Cabinet, or fome member appointed by the Council 
for that purpofe. 

3. He fhall be Librarian to the Academy ’till they fhall judge 
it expedient to appoint a diftinét perfon to that olflice. 

4- He fhall give fuch fecurity as the Academy fhall judge proper 


for the faithful difcharge of his office, and for furrendering the 
articles in his cuftody, whenever required by the Acadenty. 


Re at ee VIL. 
Of the Meetings of the Academy and Council. 


s. THERE fhall annually be four ftated meetings of the 
Academy, viz. On the laft Wednefday in January, and the day 
wext preceding the laft Wednefday in May, at Boon, and on the 
Wednefday 
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Wednefday next preceding the laft Tuefday in Augu/t, and the 
fecond Wednefday in November at the Univeriity in Cambridge. 
Provided that in cafe the Prefident {hall at either of the faid an- 
nual meetings, within the year of his firft appointment, think 
proper to deliver,before the Academy,an inaugural oration or phi- 
lofophical difcourfe, the place of fuch meeting may be at Boon 
or Cambridge, according as it fhall be moft convenient to him : of 
which he thall give notice at fome preceding meeting of the 

Academy.—The Council fhall alfo meet four times annually, viz. 
On the firft Wednefday in Yanuary, and the firft Wednefday in 
May, at Bo/ton ; and on the firft Wednefday in Auguft, and the 
third W ednefday in O@ober, at Cambridge : uniefs it fhould by any 
means be unfafe for the Academy or Council to convene at ¢ither 
of the places above-mentioned, at the times {pecified. In which 
cafe the Prefident with the advice of the Council, may appoint the 
next ftated meeting of the Academy, at any place within thirty 
miles diftance from Bo/on ; and the Prefident in the abovementioned 
cafe may appoint a meeting of the Council within the above faid 
limits. 


. Extraordinary meetings of the Academy may be called at 
any ‘time or place within thirty miles diftance from Bo/fon, by the 
Prefident with the advice of the Council. And extraordinary 
meetings of the Council may be called by the Prefident within the 


g 
aforefaid limits, whenever le fhall judge it neceffary. 


2- Eleven Fellows fhall be prefent to conititute a meeting of 
the Academy, unlefs for the purpotes of receiving communica- 
tions, and adjourning, in which cafes, feven fhall be a quorum. 
And at any meeting of the Council the prefiding member, with 
four others of the Counci il, are required to be prefent, in order 
to tranfact any bufinefS proper to the Council. 


4. At all meetings of the Academy or Council the Prefident, and 
Vice-Prefident, or-in their abfence, the prefiding member fhall 
have aright to vote in common with the other members of either 
body refpectively. 


5. No perfon fhall be introduced te any meeting of the pn 
but by vote of the Academy, except American and foreign Am- 
bafladors, members of Congrefs, members of the Supreme Legif- 
lative and Executive of the State of Mafachufetts for the time be- 
ing, and members of fimilar inftitutions with this Academy, who 


may be introduced by any member of the Academy. , 
C ; 
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6. All meetings of the Academy fhall be advertifed in two at 
leaft of the public news-papers, fourteen days previous to fucls 
meeting, by one of the Secretaries under direction of the Prefident, 
or in his abfence of the Vice-Prefident, or prefiding member ot. 
the Council. 


7. All meetings of the Council fhall be notified to the feveral 
members by billets from the Prefident, or one of the Secretaries 
under direction of the Prefident, or in his abfence, of the Vicc- 
Prefident or prefiding member of the Council, feven days at leait. 
before the time ftated or propofed for a meeting. 


C ER: A. F. VIL. 
Of Fellows. 


1. NO perfon fhall be elected a Fellow of the Academy, unlefs. 
propofed and recommended by one or more of the members, nor 
nominated to the Academy until he has firft been propofed to the 
Council, and they have confented to fuch nomination ; and the 
name, place of abode, and addition of the perfon recommended,, 
fhall be delivered in, figned by the propofers, and read by one 
of the Secretaries. A fair copy of fuch paper, with the date 
when delivered, fhall be hung up in the room, where the Academy 
fhall from time to time meet, on which the Candidates may be 
balloted for at the next, or fome fucceeding meeting. And if 
three-fourths of the Fellows then prefent fhall ballot in his favor, 
he fhall be a member. 


2. Each Fellow refiding in the State of Maffachu/etts, fhall be fub- 
je&t to an annual payment of Spani/b milled dollars in fpecie, 
or an equivalent in bills of the current exchange. Fellows with- 
out the State fhall be fubject to no other annual payment, than. 
they voluntarily confent to. 


C H A Py oe. 
Of Proceedings on literary Performances. 


Academy will never give their judgment or opinion,,; 


7 r S . ; . t 
‘erary performances prefented to them, but allow it 
wn merit, and th» eredit of its autho 
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STATUTES, & xix 
Ci Meh! Bx. 
Of Oaths. 


1. THE Prefident, Vice-Prefident, Counfellors, Secretaries, 
Treafurer, Vice-Treafurer and Keeper of the Cabinet, fhall caclr 
take the following oath, »utatis mutandis : 


{ A. B. elected to the office of in the American Academy 
of Arts and Sciences, do fwear, that I will, according to my 
beft judgment and difcretion, faithfully difcharge the duties of the 


trujft repofed in més 
" So help me GOD. 





An Explanation of the Plate in the title Page. 


THE principal figure in itis Minerva. At her right-hand is a 
field of Indian Corn, the native grain of America. ‘The profpect 
on that fide is boanded by an hill, crowned with Oaks. On the 
declivity of the hill, towards the fea, appears the out-fkirt of. a 
town, the body of which is concealed by the hilk About the feet 
of Minerva are fcattered feveral inftruments of hufbandry. On 
her left-hand are a quadrant and a telefcope, a profpeé of the 
fea, with « fhip fteering towards the town; and the fun rifing, 
and appearing compleatly above the cloud, in which it rofe. Over 
the whole, the motto Sus LIBERTATE FLORENT. 


_ The device reprefents the fituation of a new country, depend 
ing principally on agriculture : but attending at the fame time to 
arms, commerce, and the ficiences. The fun above the cloud 
repfefents, not only our political ftate in 1780, when the Academy 
was firft incorporated, but alfo the rifing ftate of America, in re- 
gard to empire, and the arts and {ciences. 


The motto conveys the general idea, that arts and {ciences 
flourifh beft in free States. 
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PuHiLosopHicaL Discourse, publickly addreffed to the Ame- 

rican Academy of Arts and Sciences, in Botton, on the eighth of 
November, 1780 ; when the Prefident was inducted into Office. By 
james Bowpoin, E/q; Prefident of the Academy.—Prcliminary. 


CONTENTS of Parr I. 


L. A Method of finding the Altitude and Longitude of ihe nonagefimal 
Degree of the Ecliptic: with an Appendix, containing Calculations 
from correfponding Aftronomical Obfervations,. for. determining the 
Difference of Meridians between Harvard-Hall, in the Univerfity of 
Cambridge, in the Commonwealth of Maflachufetts, and the Royal 
Obfervatiories at Greenwich and Paris.. In aLetter from the Rev. 
JosepH WILLARD, Prefident of the Univerfity, and Corre/ponding 
Secretary of the American Academy of Arts and Sciences, to the Hon. 
James Bowporn, L. L. D. Prefident of the Academy. Page 1 


iI.. A Memoir on the Latitude of the Univerfity at Cambridge : With 
Obfervations of the Variation and Dip of the Magnetic Needle. By 
SAMUEL WILLIAMS, F. A. A. Hollis Profefor of Mathematies and 
Natural Philofophy in the Univerfity. p- 62 


Hl. A Table of the Equations to equal Altitudes, for the Latitude of 
the Univerfity of Cambridge, 42° 23' 28” N. with an Account of 
its Conftruétion and Ufes By the Reverend JosrerpH WILLARD, 
Prefident of the Univerfity. Pp. 70 


IV. <Aftronomical Obfervations, made in the State of Maflachufetts. 
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ADVERTISEMENT. 


S the Academy is poflefled of a number of valuable papers, 

which would go far towards forming another volume, it is 
requefted of their Brother-Members, both foreign and domettic, 
and of gentlemen in general, that they would favour the Academy 
with their communications upon any fubjects, that fall within the 
defign of the inftitution. In cafe of their being thus favoured, 
they will, in a fhort time, publifh propofals for printing a fecond 
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i. 
PHILOSOPHICAL DISCOURSE, 


PUBLICKLY ADDRESSED TO THE 


AMERICAN ACADEMY or ARTS anp SCIENCES, 


In Bofton, on the eighth of November, M,DCC,Lxxx: wher 
the PRESIDENT was induéted into Office. 


By JAMES BOWDOIN, Esquire, 
PresipENT of the ACADEMY. 


GenxTLemMeEN of the American Acapemy of Arts and Sciences | 


HEN I confider, that among the members of the Aca- 

demy there are gentlemen of abilities fuperior to my 
own, efpecially in the walks of philofophy, I feel a confciouf- 
nefs, that its honours might in one inftance have been better 
placed. But if a defect of abilities could be compenfated by a 
good will to ferve its intereft, and promote the end of its infti- 
tution, I fhould have the fatisfaction to think myfelf not wholly 
unqualified for the ftation, with which your fuffrages have ho- 
noured me. 

It is in difcharge of the duties of it, that I appear in this 
place : and in the difcharge of them, both at prefent and on fu- 
ture occafions, as I greatly need it, fo I doubt not I. fhall al- 
ways experience your candour :—the candour, which ever ac- 
companies generous minds, and is the refult of the due exercife 
of the focial affections. 

The focial affections in man are the principal fource of his 

E happinefs ; 





N.B. At the defire of theAcademy, expreffed by their vote of the 8th of November, 
17%0, this Difcourfe was foon after publithed; 
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happinefs ; and the operation of them, as directed by his wants,. 
and other circumftances, forms his connections in fociety. 
Their firft objects, in the order of nature, are our relations and 
near friends ; next to thefe our neighbours and countrymen 
fucceed ; then the people of other countries, in political con- 
nection with us ; and in the laft place, mankind in general. 
In proportion, however, as thefe objects are more remote, thofe 
affections are the lefs powerful. After operating on their firft 
objects in our family connections, and carrying us to the vici- 
nity, they are drawn forth more particularly to fuch individuals 
as difcover a likenefs to ourfelves in genius and difpofition ; and 
appear to have interefts co-incident with our own. The ac- 
quaintance thus begun, ftrengthens.and improves by time ; and 
the pleafure and-mutual benefits, refulting from it, prompt us. 
to continue and enlarge it. Thefe focial. circles increafe with. 
population, and at length occafion the eftablifhment of focietiés, 
more effectually to. fecure, thofe benefits, and: render. them per- 
manent. But the focial principle is of a nature fo active and- 
comprehenfive, that it leads mankind to affociate in larger bodies ; 
and to eftablith great communities, in which the ftrength and 
abilities of individuals being united and confolidated, each indi- 
vidual perfonally, as well as the community at large, may en- 
joy the fecurity, and advantages refulting from that union. 
Hence have originated government, and the. various political. 
connections, fubférvient and neceffary to it. Hence, amidft a 
variety of others of different kinds, have {prung the numerous 
inftitutions for promoting philofophical knowledge, and invefti- 
gating the works of nature : among which, fome in Europe, 
and in particular, the Royal Academy of Seiences at Paris, and 


the Royal Society of London, beara diftinguifhed charaéter. 
Hence. 
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Hence too, the focieties of a fimilar nature, which begin to 
adorn America ; particularly the Philofophical Society at PArle- 
delphia, whofe firft eflays, fo ingenioufly executed, ‘are received 
by us as a pledge for ftill nobler productions. It is hoped they 
-will excite in this new-formed fociety, a generous ardour and 
emulation in the fame laudable purfuits ; and that, as optic 
glafies, by colleéting the folar rays, do affift and ftrengthen the 
corporeal fight, fo the two focieties, by concentering in a pro- 
per focus the {cattered rays of fcience, may aid and invigorate 
the intellectual ; benefiting by their productions, not only the 
communities in which ‘they are refpectively inftituted, but 
America and the world in general : both together refembling 
{ome copious river, whofe branches, after refrefhing the neigh- 
bouring region, unite their waters for the fertilizing a more 
extenfive country. 

The end and defign of inftituting this fociety are fully declared 
in the act of the legiflature for its incorporation : namely, ‘‘ to 
promote and encourage the knowledge of the antiquities of 
America, and of the natural hiftory of the country ; and to de- 
termine the ufes, to which its various natural productions may 
be applied : to promote and encourage medical difcoveries ; ma- 
thematical difquifitions ; philofophical enquiries and experi- 
ments ; #ftronomical, meteorological, and geographical obfer- 
vations ; improvements in agriculture, arts, manufactures and 
commerce ; and, in fine, to cultivate every art and {Ccience, 
which may tend to advance the intereft, honour, dignity and 
happinefs of a free, independent, and virtuous people.” 

Here is opened a wide and extenfive field, which the fons of 
literature are invited to cultivate and improve : a field of the 
richeft foil, fo varied in its qualities, as to be adapted to every 


mode 
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mode of cultivation. Here they will find abundant matter for 
the employment of their induftry ; and the moft ample room for 
the exercife of their genius, in its utmoft power of expanfion. 

Here they are directed to the fountain-heads of fcience, at 
which they are invited to recreate themfelves ; and of whofe de- 
licious waters they may drink without the danger of intoxica- 
tion: or in cafe of danger, contrary to the effe&. of fome other 
waters, it diminifhes in proportion to the largenefs of the 
draught <* as intimated in the elegant lines of a well-known. 


poet. 
“< A little learning is a dangerous thing : 


Drink deep, or tafte not the picrian fpring. 
There fhallow draughts intoxicate the brain ;. 
And drinking largely fobers us again.’’* 

We fhall now take a.curfory view of fome of the fubjects,, 
which are to employ the enquiries and refearches of this fociety ; 
and which we fhall notice in the order obferved in the aé& for 
incorporating it: making, in our progrefs, a few obfervations, 
that naturally refult from them. 

The antiquities of America, + are the firft mentioned.—A. 
knowledge in the antiquities of a country neceflarily implies a 
knowledge of its antient hiftory ; and the refearches into them 


lead dire&tly to the fource and original of things. 
it 


* Pope’s eflay on criticifm. 


+ Salve, magna parens frugum, Vefputia tellus, 
Magna virum: tibi res antique laudis et artis 


Ingrediar, fan&os aufus recludere fontes. 
Vine: Grorc: 2 


The American Academy is here perfonated ; and the res antique laudis, {9¢.—are 
to be confidered as fubjeéts of their future enquiry. 

The compliment paid to our country by fubftituting Ve/putia for Saturnia, it 
is hoped, will be as jafly applicable to it as Virgil’s was to Italy. 
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At is very pleafing and inftruétive—to recur back to the early 
ages of mankind, and trace the progreffive ftate of nations and 
empires, from infancy to maturity, to old age, and diffolution :— 
to obferve their origin, their growth and improvements, their 
different governments and laws, their variant cuftoms and 
religion :—to obferve the progrefs of the arts among them, 
which at firft were few and rude, fuggefted by their wants and 
neceffities, but gradually increafing in number and perfection, 
in proportion to the enlargement of the community, and as the. 
culture of them was. encouraged :—to. obferve. the rife and 
gradual advancement of civilization, of f{cience,, of wealth, 
elegance, and politenefs, until they had. obtained the fummit 
of their greatnefS :—to obferve at. this.period the principle of 
mortality, produced by affluence: and luxury, beginning to. 
operate in them : manifefting itfelf. with greater or lefs vigour 
in a variety of ways; and finally terminating in their diffolution, 
brought upon them by the vices attendant on luxury. Debili- 
tated by thefe, and incapable of defending themfelves againft a 
vigorous invafion, their more hardy neighbours, invited by that 
circumftance, and perhaps. irritated by. the. infolence, which 
national. affluence. and. luxury infpire, invaded and fubjugated. 
them. In fine—to obferve, after this cataftrophe, a new face 
of things ; new kingdoms and empires rifing upon the ruins of” 
the old ; all of them to undergo like changes, and to fuffer 2: 
fimilar diffolution.. " 


Of thefe events ancient hiftory exhibits ‘the mof Gottvincing 
and inftructive evidence : particularly the hiftery of the four 
great empires; the Afjrian, the Perfian, thewMacedonian, and. 
the Roman: which, hike their founders; have long ago, 
faffered the fate incident to every thing Human. . 

1 at The 
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The knowledge of thefe events is fo intimately connected 
with the knowledge of antiquities, that it is derived from the 
fame fource. Such too is the connection between ancient hif- 
tory and antiquities, and fuch the mutual affiftance afforded to 
each other, that as, on the one hand, ancient hiftory illuftrates 
and explains antiquities, fo, on the other, antiquities ferve to 
verify and authenticate ancient hiftory, or to correét its errors : 
and they fometimes give us a knowledge, or intimation of things, 
not recorded in hiftory. Antiquities are alfo incidentally bene- 
ficial, by means of the political and other ufeful knowledge, 
refulting from the.difquifitions neceffary to explain them. 

With refpe& to 4 -rica,—there may be many things of 

Luropean extraction, that-come under the name and defcription 
of antiquities. So far as relate to general laws, cuftoms 


and religion, they are, for the moft part, Homogencous 


with what took place in the fame age, and in the countries, 
from which the firft European colonifts emigrated ; and it is 
probable they may be learnt, or explained, by the general or 
antiquarian hiftory of thofe countries. Thefe things, together 
with what was peculiar to thofe emigrants, and worthy of notice, 
if not already recorded in American hiftory, will, with other 
remains ef antient times, be proper fubjects of our enquiry. 
Whatever relates to the aboriginal natives of America, not 
already-noticed in hiftory, may be comprized in a very narrow 
compafs. Their want of civilization, and improvement, and 
in particular their total want.of literature, by which the {mall 
degree of knowledge they acquired by experience, might have 
beer tranfmitted to fucceeding generations, will juftify the 
the opinion, that the prefent race of them, in manners and 
conduct, differ very little from their anceftors, who lived cen- 
turies ago : excepting in fome few particulars, occafioned by 
their 
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their intercourfe with foreigners. It may naturally be conjectured 
therefore, that the ancient and modern hiftory of thefe people, 
with the exception of what might regard their wars, would 
appear but little more than a tran{fcript of each other ; andthat 
if would be in vain to fearch among them for antiquities. 

It is not improbable however, there may-be many ancient 
hiftorical records, and other valuable remains of antiquity, both 
American ond Eurepean, in the pofleflion of defeendants from 
families; which firft fettled America ; and of other perfons 
upon this continent. It were to be withed, that gentlemen 
poffefled, or knowing, of fuch remains, or of any kind of col- 
Jections likely to contain fuch, would caufe them to be examin- 
ed ; and if they tend to elucidate, enlarge, or correct hiftory ; 
or in‘any other way can be beneficial to the ‘public, that they 
would have the goodnefs to communicate to this fociety fome 
account of them : which, at the fame time it will characterize 
them benefactors to the public, will entitle them to the thanks 
of the fociety. | 


The fubjec next mentioned in the act is natural hiftory.— 
The fociety are to encourage the knowledge of the natural hif- 
tory of the country, and to determine the ufes, ta which its 
various natural productions may be applied., 

Natural hiftory is a copious fubje@, or rather, it includes a 
very great variety of fubjects. The feveral clafles of animals, 
vegetables, minerals and foflils—in fhort, every thing produced 
by nature, whether in the earth, the fea, or air, inclufive of 
thefe, are within its department. 4 

The knowledge of it is fo neceffary to the good of mankind, 
that it has been cultivated in its feveral branches, perhaps. more 
than any other part of fcience ; and in proportion to that culti- 


Vation,, 
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vation, the properties and qualities of things, and their fitness 
for certain ufes, have been difcovered.. This difcovery has 
occafioned the application of them to thofe ufes ; and thofe 
have led to others, according .as the wants, or the inventive 
faculties of man have direéted. Hence we have derived the 
conveniences and ornaments of life, and every improvement in 
the arts of living. 

At firft however, at the origination of man, when it was 
indifpenfibly neceflary he fhould be fupplied with the means of 
fubfiftence, before he had acquired fufficient knowledge and 
ability to provide for himfelf, his beneficent CREATOR, the 
firft and the fupremely great Naturalift, made known to him 
the nature and qualities of things, and the ufes to which they 
might be applied, fo far as man’s well-being required ; and 
having provided for that, and endowed him with fufficient 
faculties, he was pleafed to leave him and his pofterity, to the 
exercife of thofe faculties, for the gaining a further degree in 
natural knowledge : in proportion to which, and to their im- 
proving it to the purpofes, for which it was adapted, he intended 
their future accommodations fhould be. Accordingly, in differ- 
ent nations, from a greater or lefs exertion of equal faculties, 
or from a happier application of them, we find a greater or lefs 
degree of natural knowledge and improvements, and a propor- 
tionable difference in their refpective conveniences and accom- 
modations. Hence, with regard to thefe latter, the difference 
between Europe and Africa ; between the moft improved, and 
beft accommodated, of mankind, and the Hottentots. But if 
their natural faculties are unequal, collectively taken, as probably 
is the cafe, the reafon of that difference will ftrike us the more 


forcibly, 
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‘On the fuppofition of fuch inequality, it may in a great 
meafure be accounted for, by the operation of natural caufes : 
for altho’ before the difperfion of mankind over the earth, which 
their increafed numbers made neceflary, the human faculties, 
by reafon of a famenefs in fituation and other circumftances, 
might in general be equal, yet in procefs of time an inequality 
would probably take place from a change of climate. 

Different climates differ greatly in their degrees of heat and 
cold, as well as in their natural productions. The tendency of 
immoderate heat is to relax, unbrace, and debilitate the human 
‘frame, and thereby diminifh the powers of the mind as well as 
body, and indifpofe them to exercife and application : which 
indifpofition, ftrengthened by the force of habit, at length be- 
‘comes infurmountable.—On the other hand, immoderate cold 
‘too much contracts, and gives too great a degree of rigidity to, 
the fibres, and nervous fyftem ; and thereby making them lefs 
fufceptible of quick and lively fenfations, muft preportionably 
affect the mind. Hence, in both cafes, an inferiority of in- 
tellects. But in climates, duely tempered with heat and cold, 
where the organs of fenfe and motion are in due tone, it may 
be expected, if this theory be true, that mankind will be 
capable of greater exertions both of mind and body.* It 

™ 
* The Baroa de Montefzuieu, in his Spirit of Laws,+ where he treats, Of the differ- 
ence of men in different climates, although he confiders the effe& of climate, more 
as it relates to the paffions, than to the underftending, fuppofes not only that the 
difference is owing to different degrees of heat and cold 3 but that in proportion to 
them the body and mind are lefs or more vigorous. 
If this be the caf*, what is faid above refpecting the effe&t of climates is not wholly 


‘jul : for sere it is f{uppofed, that immoderate cold, as well as heat, diminifhes the - 
‘vigour of both. 

The latter fuppofition may, in fome meafure, be fupported by the hiftory of the 
people living in the northern parts of Norway, Sweden, Rufia, Lapland,and Siberia, 
whofe characters, both as to mind and body, do not give us any exalted idea of 
the vigour or ability of either. 


“+ Book xiv. chap. 2. Nugent's tranflation, the ad, edit, 
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It will not from hence follow, that the exertions of different 
nations, dwelling in the fame latitudes and climates, fhould be 
equal : for on the fuppofition of equality of capacity, there may 
be a variety of things, on which their exerting it may depend : 


fuch as education, religion, government, and other circumftances, 
or the appearance of fome happy genius to inftruct and dire& 
them: and as thefe fhould happen to differ and influence them, 
their exertions would be proportionably different. 


By way of illuftration, * we may inftance in what has taken: 
place among ourfelves ; and afk, whether the people of thefe 
United States, whofe natural capacity, without doubt, equals 
that of Europeans in the fame temperate climates, would in cer- 
tain different circumftances, have oppofed the unreafonable 
claims of Britain upon them ? Would they, if at all, have dx. 
erted themfelves fo vigoroufly againft her inflaving domination, 
if they had not been educated in the principles of liberty ; if 
their religion, like that of fome fects among them, had_not al- 
lowed them to make ufe of carnal weapons in the defence of 
their liberty ; or if they had lived under a defpotic government, . 
and believed in the doctrine of paffive obedience and non-refitt- 
and ? Or, laftly, if fome among them, well fituated to obferve 
the courfe and tendency of Briti/h policy, had not alarmed them, 
of their danger ? 

If all or any of thefe circumftances had been: different from;, 
or contrary to, what have in fact taken place, the advantages de 
tived from climate, in reference to natural capacity, had proba- 

bly 


* At the time of writing this difcourfe, the fleets and armies of Britain were, and 
long had been, invading us. This circumftance, together with the extraordinary 
manner, in which fhe conducted the war, occafioned in one or two of the political 
obfervations, adduced to illuftrate the fubject, fome little poignancy of expreffion ¢ 
which, it is apprehended, the occafion juftified. 





Bides Som ae Site en sais Soy 


bt ten ee 
er ee a Ne 


ore 


parma re 





A PHILosopHIcAL Discourses. . 


bly been loft ; and the world had not been aftonifhed at the no- 
ble and unexpected exertions, we fo happily made againft the 
power of Britain : a power, diftinguifhed for its magnitude, 
and with which we had to contend under the preffure of the 
greateft difficulties and difcouragements. 


One ardent with will be indulged to me on this occafion, that 
we may ever deferve to be poffefled of freedom and independence ; 
and by deferving them, convince our enemies, that the SUPREME 
ARBITER Of the fate of nations will not fuffer Britain to wrett 
them from us. The firft of them—freedom—in a conftitu- 
tional fenfe, while we remained connected with Britain, and un- 
til fhe fpurned our repeated prayers to her for its reftoration, 
was the only object of our exertions : and the latter—indepen- 
dence—-wholly alien at that time from our inclinations, but now 
radicated in them, was the neceflary effect of her obftinate in- 
juttice. 


With refpeét to the Indian tribes of America, and the Blacks 
of Africa, if they defcended from the fame original ftock, and 
are alike affected with the reft of mankind, they will partake of 
the advantages and difadvantages of climate in common with 
them : unlefs it be fuppofed, that the unexplored caufe of the 
difference of colour may, in any meafure, alter the effeéts of cli- 
mate. If it doth not alter them, and if all nations in the fame 
latitudes, confidered in the grofs, have equal capacities, the dif- 
ference, that on comparifon appears between them, mutt be 
cafual ; arifing from fome certain adventitious circumftances, 
which take place in fome of them, and not.in others ; and 
which, as they arife, call thofe capacities into action, and thereby 
occafion that difference. 


If 

































312 A Puitosopnicart Discoursr.. 


If by public encouragement, or by any other means, knowledge 
in general, and particularly: natural knowledge, be fuppofed equal: 
in any two or more nations, their different modes of applying it 
will produce very different effects ; which, taken together in 
each, may be equally valuable and ufeful : and if thofe effects 
come under the names of manufactures, they may be exchang- 
ed for each other to mutual benefit, even where the natural ma-. 
terials are the fame in kind and quality : but where the mate- 
tials differ in thefe refpeéts, the greater muft be the difference 
in thofe artificial productions, and the greater the benefit arifing 
from the exchange. 


The various productions, natural and artificial, of different: 
countries, and the benefit refulting from a mutual exchange of 
them, give rife to commerce, navigation, and their attendants : 
in regard of which, the balance of advantage will always be in 
favour of that people, whofe fkill, induftry, and cheapnefs of la- 
bour, enable them to manufacture and export, the greateft quanti- 
ty of commodities : whether manufactured from the rough pro- 
duéts of their own, or of other countries. And that balance,. 
if the government of fuch a people be wifely adminiftred, will 
give them a national fuperiority in riches, influence, and prof- 
perity : which are principal objets. with the honeft and well- 
informed politician. 

With refpect to the natural productions of this country, they 
are perhaps as numerous as thofe of any other: but it doth not 
appear by any publications on the fubje&t, that they have been 
examined to any great extent : fo that our natural hiftory is very 
imperfect, not only in relation to fuch productions as we have in 
common with other countries, but fuch as are peculiar to our 

own. 
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own. It is apprehended, however, that gentlemen of ingenui- 
ty and obfervation, have noticed and defcribed many of them : 
and that their feveral defcriptions and collections, brought into 
one ftock, properly methodized and claffed, would make a re 
fpectable figure ; and encourage further examinations and re- 
fearches, in order to our obtaining: an extenfive, and well-di- 
gefted body of American natural hiftory.. Fora purpofe fo be- 
neficial in itfelf, and fo honorary to our country, it is hoped, fuch 
gentlemen.will favour the Academy with their defcriptions and 
collections ;. and alfo with the refult of their future refearches, 
relative to the fame fubject. 


Thefe general obfervations, and particularly thofe concerning 
man, and the effects of climate, with the exception of fome few 
of them. incidentally made, come under the head, and are includ- 
ed in the idea, of natural hiftory.. 

What has been faid of the influence of climate, agrees in part 
with the doctrine of the celebrated Monte/quieu.* So far as it 
differs from him, it may need apology: but it is fubmitted to 
your candour, juft.as it tood written before I had confulted him. 
on that fubject:. 

To thefe curfory obfervations on the fubje& of antiquities and | 
natural hiftory, I muft here put an end, as I fhall ftand in need 
of the remains of your patience and-candour, while I make a few 
obfervations of.a different kind : which, though not neceffarily 
connected with the fubjects, that fall under the confideration of 
the Academy, will not be deemed impertinent, or unfuitable to 
this occafion. 

The inftituting of this fociety, and the neceflity there was, 
that it fhould be preceded by fuch an inftitution as Harvard's, 


naturally 
* Sce a foregoing marginal note. ) 
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naturally carry us back to the early times of this country, when 
Harvard-College was firft founded.§ 

Our worthy anceftors, knowing from their own experience 
the advantages of a good education, very early, after their com- 
ing hither, provided the means of it for their children, and pof- 
terity ; and that excellent man, Mr. Harvard, made a large and 
generous bequeft for that purpofe : in confequence of which, 
the college was founded ; and in honour of him, and to perpe- 
tuate the remembrance of his generofity, his name was given to 
it. From that time to the prefent, it has been produétive of 
the happieft effects ; and the influence and benefit: of its in- 
ftruction have been widely felt. Learning and the principles of 
good morals have been difleminated ; the arts and {ciences cul- 
tivated ; and a fpirit of freedom and enquiry promoted, and en- 
couraged : in virtue of which, the beft foundations have been 
daid for.excellency in the learned profeflions. 

All thefe have operated in fo forcible and extenfive a manner, 
that they have produced the other feminaries in America, eftab- 
lifhed for the like noble purpofes : fo that our ALMA MATER 
may be juftly confidered as the remote parent of them afl. I 
fay, our ALMA MATER, not merely in relation to the members 
of this fociety, individually confidered, moft of whom, from 
her breafts, drew the nectareous milk of fcience, but in relation 
alfo to the complex body, the fociety itfelf: for, by her difci- 
pline, and unremitted inculcations, the way has been prepared 
for philofophical difquifitions, and an examen into the works of 
nature: without which, or fome fuch preparatory difcipline, 
this fociety could not have been formed : or being formed, could 
not have anfwered the end of its inftitution. ‘ 

At 


§ Harvard-College was founded in the year 1638; and the date of its frf 
Charter was in 1642. 
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At the fame time we are acknowledging our obligations to 
our ALMA MATER, Jjuftice demands the tribute of gratitude to 
her benefactors. 

Foremoft among thefe, ftands the reverend Harvard; re- 
verend by his profeffion, but much more fo by real worth, and 
true dignity of character. By his generous bequett, and the fpi- 
rit it infpired, the government was enabled to eftablith the col- 
lege : which, by reafon of the low ftate of the. finances of the 
country, could not have been eftablithed without fuch affiftance : 
fo that he may juftly be confidered as the father and founder of 
the UNIVERSITY.;. and in that character his memory fhould be 
tran{mitted to pofterity.. 

In the fatne catalogue alfo, the names of Stoughton, Hollis, 
Holden, Hancock, Boylfton and Hearfey, whofe vital part is dif- 


encumbered of its earthborn cottage, hold a diftinguifhed place. 


Their noble and public-fpirited benefactions, with thofe of other 
friends and encouragers of fcience, are at. large recorded. in the 
archives of the univerfity ; and therefore need not here.be fpeci- 
fically enumerated... 

Ye difembodied {pirits, now ‘* joined to the great majority,” 
if ye are confcious of what is tranfacting in this place, and will 
deign to regard it, permitus to exprefs our gratitude to you, -ari- 
fing from a fenfe of the benefits already derived, and which are 
deriving, to individuals and the public, from your inftitutions and 
benefactions. 

If divinity and morality—if the knowledge of the Hebrew 
{criptures, and of the orientaland other languages—if mathema- 
tics, and natural, and experimental philofophy—if the medical 
art, the belles lettres, and literature in general—are beneficial to 
snankind, ye have not lived in vain ; fince, to promote the know- 


ledge: 
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ledge of thefe has been the obje&t of your aim in thofe inftitu~ 
tions ; and your aim has been crowned with the moft happy and 
extenfive fuccefs. This has infured to you, at leaft in this 
country, univerfal approbation ; and your names will be remem- 
bered with honour, fo long as literature fhall be efteemed, or 
any veltige of it remain here. 

Though wrapt in the fhroud of death be your mortal part, 
ye ftill live, and through fucceflive generations may ye continue 
to live, in the grateful breafts of your lettered fons.—Confecrated 
to fame, and born on its ftrongeft pinions, may your memory 
reach to the remoteft ages, expanding as it flies. And when 
ages ceafe to roll—when all things fhall be ingulphed in vaft 
eternity—when eternity itfelf fhall be abforpt in the felf-exift- 
ence of the Derry, may ye be bleffed, as we humbly truft ye 
now are, fupremely bleffed, with the approbation of H1m, whe 
gave you the means, and the will te do good. In fine, may 
your virtues, and excellent example, by infpiring imitation, pro- 
cure fuch benefa¢tions to Harvard-College, as to make it, in 
the moft proper and extenfive fenfe, an Univer/ity. 

With refpect to its furviving benefactors, I fhall not attempt 
to name or charaéterize them, as the doing it might offend their 
delicacy, or favour of adulation : they will however have the 
pleafing fatisfaction to reflect, that the eulogium on the fimilar 
virtues of others,is an eulogium on their own : and a confciouf- 
nefs of merit will compel them, without hazarding the charge 
of a vain-glorious appropriation, to apply it to themfelves. 

To have faid thus much on the fubje& of the college, will 
not, on this occafion, be deemed imperfinent, as the inflituting 
of it was, not meerly confiftent with the forming fuch a fociety 
as ours, but neceflary to precede it ; and as the old inftitution 

may 
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may with propriety be reputed the genuine parent of the new 
one. Such is the connection between them, and fuch the de- 
pendence of this upon the other, that as moft of its prefent 
members are fons of HARVARD, foits future vernacular mem- 

-s will probably, for the moft part, be fupplied from the fame 
4g fiock : at leaft fo long as Harvarp’s fons fhall continue to 
be diftinguifhed for {cientific accomplifhments : which, it is fer- 
gq vently hoped, will be as long as {cience, or any trait of it, remains 
a in the world : or as long as nature, the great fubject of it, 
: endures. 

Derived from fuch a parentage, and animated by the noble 

| example of other philofophical inftitutions, may this fociety 

g ‘contribute its full fhare to the common ftock of knowledge ; 

4 and endeavour, by the moft generous exertions, to anfwer the 
valuable purpofes of its inftitution. 

% «« Rapt into future times,” and anticipating the hiftory of our 

a country, methinks I read in the admired pages of fome Ameri- 

: can Livy, or Thucydides, to the following effec. 

a A century is now elapfed fince the commencement of Ameri- 

can independency. What led to it, and the remarkable events 

of the war, which preceded and followed it, have been already 
related in the courfe of this hiftory. 

It was not to be expected, that our anceftors, involved as 
they were in a civil war, could give any attention to literature 
a -and the fciences : but fuperior to their diftreffes, and animated 
by the generous principles, which liberty and independency in- 
fpire, they inftituted the excellent fociety, called The American 
Academy of Arts and Sciences. 

This fociety formed itfelf on the plan of the philofophical 
focieties in Europe, adopting fuch rules, and principles of con- 
4 ae duct 
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duct, as were beft fuited to anfwer the end of its inftitution. 
Among others, they laid it down as a fundamental principle, 
that as true phyfics muft be founded on experiments, fo all their 
enquiries fhould, as far as poffible, be carried on, and directed 
by them. This method was ftrongly recommended by Sir 
Francts Bacon, ** a genius born to. embrace the whole compafs 
of fcience, and juftly ftiled, the firft great reformer of philofo- 
phy,”* It was adopted by fucceeding philofophers, and par- 
ticularly by the immortal Newton, whofe fyftem of philofophy, 
founded on the laws of nature, will for that reafon be as dura- 
ble as nature itfelf. 


Taking thefe great characters for their guide, and influenced 
by their illuftrious example, they. proceeded on fact and obfer- 
vation, and did not admit of any reafonings or deductions, but . 
fuch as clearly refulted from them. This has been the uniform 
practice of the fociety : whofe:members, from time’ to time, 
having been chofen from men of every country, from every 
clafs and profefiion, without any other diftinction than was 


dictated by the dignity of their charaéters, by their morality, 
good fenfe, and profeflional abilities, we find in the printed 


tranfactions of the fociety, the beft compofitions on every fub- 
ject, within the line of their department. We find in thofe 
tranfactions new facts, new obfervations and difcoveries ; or old 
ones placed in a new light, and new deductions made from 
them. 

They have particularly attended to fuch fubjects as refpected 
the growth, population, and improvement of their country : in 
which they have fo happily fucceeded, that we now fee agricul- 
ture, manufactures, navigation and commerce, in a high degree 


of 
* Mallet’s life of Lord Chancellor Bacon. 
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of cultivation ; and all of them making fwift advances in im- 
provement, as population increafes. In fhort, they have, agree- 
ably to the declared end of their inftitution, “* cultivated every 
art and f{cience, which might tend to advance the intereft and 
honour of their country, the dignity and happinefs of a free, in- 
dependent, and virtuous people.” 

This is demonftrably evident from the numerous volumes 
the fociety have publifhed of their tranfaétions. Thefe - vo- 
lumes are a noble collection of ufeful knowledge ; and confi- 
dered together in their mifcellaneous ftate, {trike the mind with 
a fplendour, refembling the galaxy in the heavens, derived from 
the combined light of countlefs myriads of conftellations : and 
like that too, when the feveral correfponding parts are viewed 
in their proper conne¢tions, they appear to be parts of a whole ; 
and to conftitute the moft ufeful fyftems: fyftems diftinguifhed 


by their beauty, regularity, and proportion. Thus far our 





hiftorian. 

May this prophetic hiftory be realized by fact, and may the 
tranfactions of this fociety juftify the future hiftorian, in giving _ 
it a character, like the one juft delineated : or rather, a character 
defervedly more exalted. 

In the mean time, as the feciety is formed on the moft libe- 
ral principles, and is of no fect or party in philofophy, it wide 
extends its arms to embrace the fons of {cience of every deno- 
mination, and wherefoever found ; and with the warmth of 
fraternal affection invites them toa philofophical correfpon- 
dence : and they may be affured, their communications will be 
efteemed a favour, and duely acknowledged by the fociety. 

I fhall clofe this difcourfe with a fhort reflection, refulting 
from one of the fubjects we have been confidering. 

W hen 
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When we contemplate the works of nature, animate and in- 
animate, connected with our earth ; obferve the inmenfe num- 
ber and variety of them ; their exquifite beauty and contri- 
vance ; and the ufes to which they are adapted :—when we 
raife our view to the heavens, and behold the beauteous and 
aftonifhing fcenes they prefent to us—unnumbered worlds 
revolving in the immeafurable expanfe; fyftems beyond fyftems 
compofing one boundlefs univerfe : .and all of them, if we may 
argue from analogy, peopled with an endlefs variety of inhabi- 
tants :—-When we contemplate thefe works. of nature, which no 
human eloquence can adequately defcribe, they force upon us 
the idea of aSuprEmMeE Muinp, the confummately perfect 
author of them,— 

“* That univerial {pirit, which informs, 
‘¢ Pervades, and actuates the wond’rous whole.” 

In compare with whom his works, great and ftupendous as 
‘ they are, are “‘ nothing, lefs than nothing, and vanity.” But— 
though annihilated by the comparifon, yet—viewed in them- 
felves, they powerfully perfuade us to exclaim, in the rapturous 
and fublime language of infpiration, ‘‘ Great and marvellous 
are thy works, LORD GOD almighty, in wifdom hai 


-thou made them all.” 


aE 
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k. 4 Method of finding the Altitude and Longitude of the non- 
agefimal Degree of the Echptic ; with an Appendix, contain- 
ing Calculations from correfponding Aftronomical Obfervations, 
for determining the Difference of Meridians between Harvard- 
Hall, in the Univerfity of Cambridge, in the Commonwealtd of 
Mafiachufetts, and the Royal Obfervatories at Greenwich and 
Paris. In a Letter from the Reverend JosepH WILLARD, 
Prefident of the Univerfity, and Correfponding Secretary of 
the American Academy of Arts and Sctences, to the Honorable 
James Bowpoin, L.. L. D. Prefident of the Academy. 


SIR, 


S. the parallaxes of the planets in latitude and longitude 
come frequently into ufe, in aftronomical calculations, 
and particularly in deducing the difference of meridians be- 


tween one place and another, from correfponding obfervatiens 
of 
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of folar eclipfes and occultations of fixed ftars by the moon, 
every method which can be difcovered, to fhorten the work, 
or make it more eafy, mutt be of utility. In calculating thefe 
parallaxes, it is neceflary to find the altitude and longitude of 
the nonagefimal degree of the ecliptic. . As I have given fome 
attention to this fubject, I take the liberty, Sir, of enclofing to 
you a paper, containing a method of finding thefe prerequifites, 
different from any that I have happened to meet with, and (to 
me indeed) taking the whole procefs together, eafier, if not 
thorter. It is deduced from a projection which muft make the 
method very obvious, to thofe acquainted with the {phere and 
with fpheric trigonometry. You will find an appendix upon 
the longitude of Cambridge. If you think proper to commu- 
nicate the whole to the Academy, you have my confent. 


I am, 
with the greateft refpect, &c. 


Cambridge, Auguft 4, 1783. 


DEFINITIONS. 


1. THE right afcenfion of the mid-heaven is that point of 
the equator, which culminates, or is in the meridian of any par- 
ticular place, at a given time, and is found by adding the given 
apparent time, reckoned aftronomically, to the fun’s right af- 
cenfion, calculated for the fame time. Or, it may be found, 
by reducing the given apparent time to mean time, and adding 
it to the fun’s mean longitude. But, if the hours are reckoned 


according to civil time, we muft take the difference between 
the 
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the apparent given time and noon ; and if it is the forenoon, 
this difference muft be fubftracted from the fun’s right afcen- 
fion ; but if it is the afternoon, it muft beadded. HK the mean 
longitude is taken, the mean time muft be ufed. 


2. The nonagefimal degree of the ecliptic is its higheft 
point above the horizon, and is go° diftant from each point of 
the ecliptic, where interfected by the horizon. ‘This nonagifi- 
mal point is determined by a perpendicular to the ecliptic, 
which pafles through its poles and the poles of the horizon, 
the altitude of which point is meafured from the horizon, 


, upon this perpendicular. 


PROBLE M. 


Given the latitude of a place, the obliquity of the ecliptic, the 
time of the day, the fun’s true longitude, his right afceniion, 
and confequently the right afcenfion of the mid-heaven, to find 
the longitude and altitude of the nonagefimal degree of the ec- 
liptic. 


A GENERAL SOLUTION OF THE FOREGOING PROBLEM. 


In plate I. fig. I. let the circle spwL repreferc the folfti- 
tial colures ; then, the poles of the equator and of the ecliptic 
will be in the plane of this circle. Let the diameter E2Q_ 
reprefent a portion of the equator ; sv a portion of the ec- 
liptic ; P, the north pole of the equator ; p, the north pole of 
the ecliptic ; S and L their fouth poles. Let the are Pe § 
mark the right afcenfion of the mid-heaven, from the neareft 
equinoctial point ; then this arc will reprefent the meridian of 
fome place, at a given time, and c and w will be the culminat- 


ing 
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ing pomts of the equator and ecliptic. Let the arc 4Z7 repre- 
fent the latitude of fome given place ; then the point Z, where 
the arc is interfected by the meridian, is the zenith of the place, 
at the given time, and is one of the poles of the horizon ; the 
arc HOR is the horizon ; the line ZN its axis, and the point 
N of the axis, where it is interfected by the arc Pc S continued, 
is the other pole of the horizon, or the nadir. The arc sZL, 
drawn through the poles of the ecliptic and of the horizon, 
marks out the longitude of the nonagefimal degree upon the 
ecliptic at U, the altitude of which, or height above the hori- 
zon is VU. Now the arc pZL is perpendicular both to 
the horizon and the ecliptic, as it paffes through the poles of 
each, and as pU is = ZV = 90° and ZU is common to 
both, take ZU from each, and there will remain pZ = VU 
the altitude of the nonagefimal degree of the ecliptic. The 
longitude and altitude of this point, therefore, may be readily 
found by the fpheric triangle PpZ, in which are given two 
fides and the included angle, viz. fide PZ = the co-latitude 
of the given place ; the fide Pp = the diftance of the poles 
of the equator and ecliptic = the obliquity of the ecliptic ; and 
the angle pPZ, the value of which may always be determin- 
ed by the following general rules, which, ftom diagrams, will 
appear very obvious. 


The right afcenfion of the mid-heaven being between 270° 
and 360° or g°, and between 0° and go°, the neareft equinoc- 
tial point is ¥ ; and in the firft cafe, angle pPZ is acute, and 
is found by fubftraéting 270° from the right afcenfion of the 
mid-heaven. In the fecond cafe, the angle is obtufe, and is 
found by fubftraéting 270° from the right afcenfion of the 


mid- 
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mid-heaven added to 360°, or, which is the fame thing, by add- 


ing the right-afcenfion of the mid-heaven to go°. 


~The right afcenfion of the mid-heaveg being between 90° 
and 180°, and between 180° and 270°, the neareft equinoc- 
tial point is * ; and in the firft cafe, angle pPZ is obtufe, in 
the fecond acute, and in each cafe the angle is found, by fub- 
ftracting the right-afcenfion of the mid-heaven from 270°. 
Thefe rules are to be ufed when the latitude of the given 
place is north ; but when it is fouth, they muft be inverted to 
find the correfponding angles, as will appear evident by a 
diagram. 


From Z, let fall the perpendicular Zx upon the primitive 
circle : And to know whether the perpendicular, in any cafe, 
will fall upon the fide of P next to p, or oppofite to it, the 
following rules may be obferved. 


When the right afcenfion of the mid-heaven is between 180° 
and 270°, or between 270° and 0°, that is, when angle pPZ 
is acute, the perpendicular will fall upon the fide of P next to 
p ; but when the right afcenfion of the mid-heaven is be- 
tween 0° and go°, or between go° and 180°, that is, when 
angle pPZ is obtufe, the perpendicular will fall upon the fide 
of P oppofite to p. 


For the fide pZ, the altitude of the nonagefimal degree. 
Radius : Sine co-angle pPZ :: Tangent fide PZ : Tangent 
fide Px. Then, if the perpendicular be on the fide of P next 
to p, the difference between Pp and Px will be px ; but if 
it fall on the fide of P oppofite to p, the fum of Pp and Px 


will 




















6 ASTRONOMICAL ann 


will be px. px being found fay, Sine co-Px: Sine co-px 
:: Sine co-PZ : Sine co-pZ. 


For angle PpZ, or 2 at the pole of the ecliptic, Sine feg- 
ment px: Sine fide Px :: Tangent angle PZ : Tangent 
angle PpZ. 


When the perpendicular Zx falls upon the fide of P oppo- 
fite to , or between P and p, the angle PpZ is acute ; but 
when it falls beyond £, it is obtufe. 


By the angle PpZ, the longitude of the nonagefimal de- 
gree is determined thus :—When the neareft equino¢tial point 
is v, fubftraét this angle from @ or 3°, adding 12* to 3°, when 
neceflary ; the remainder will be the longitude of the nonage- 
fimal degree. If the neareft equinoctial point is 2, add this 


angle to s or 3°, and the fum will be the longitude of the non- 


agefimal degree. 


Let the foregoing general rules be now elucidated by a par- 
ticular 
EXAMPLE. 
Required the longitude and altitude of the nonagefimal degree 
of the ecliptic, at the royal obfervatory at Greenwich, Auguft 
5, 1766, at 5 29' 57‘ P. M. apparent time ° 


The folar and lunar elements from Mayer’s tables. 
At 5h 29/ 57 P. M. 
The fun’s longitude oo .32° ff oa” 


The obliquity of the ecliptic 23 28 18 
The 





rapes 


The latitude of Greenwich 

Reduced to the center, the earth being 
an oblate {rheroid 

Complement = PZ 


Radius 


: Sine of the co-obliquity of the 
ecliptic, 

:: Tang: ©’s longitude from near- { 
eft equinoct point, 

: Tang: ©’s right afcenfion — 
neareft point, viz. & 

Subftract the above from 
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51°28" 39” 
I 51 14 11 
38 45 49 


For the fun’s right afcenfion. 


190 


} 66° 31/42” g 9624911 


46 50 9g 10 0278498 





44 21 46 9 9903409 


1§6 6° @ 





Theremainderis ©’srightafe.fromv 135 38 14 


The given time 5" 29/ 57 being reduced to degrees, at the 


‘rate of 15° per hour, gives 82° 29/15". Add this to the 
fun’s right afcenfion 135° 38‘ 14.“ 


the fum 218° 7/ 29!’ is 


the right afcenfion of the mid-heaven. This fubftraéted from 


270° according to the rule, leaves 51° 52‘ 31“ for angle pPz. 


For fide pZ, the altitude of the nonagefimal degree. 


Radius 


: Sine Co 2 pPZ 
7; Tangent 
: Tangent 

Subftract 


Remains 


38° 
38 
26 
23 


Fi 
45 
22 


28 





a 
ae 





53 


29" 9 799s 
49 9. 99G7OZS 
10 9 6952516 
18 
52 
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SineCo Px 63° 37° sol 9522832 


: SineCo px oy 6. 8 9994443, 
:: Sine Co =— PZ 51 14 II 8919475 


: SineCo pZ 60 21 48 9391086 
Alt. nona. deg. pZ 29 38 12 








For angle Ppz 
Sine px a°:. 20" ga* 7937573 
; Sine Px 26 22 10 9 6475369 
:: Tangent 2 pPZ gt 52 31 | 1052425 
Tangent 2 PpZ 84. 49 0490221 
Obtufe = 95 II 





Tos = of 
Add 2 PpZ = II 





The fum is = the 


long. of nona. deg. <y 


By the foregoing procefs it appears, that the longitude of 
the nonagefimal degree is 6° 5° 6’ 11”, and the altitude 
29° 38° 12”. 


APPENDIX. 
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‘APPENDIX. 


HE afcertaining of the difference of longitude between 
various places on the globe, particularly between im- 
portant headlands and feaports, and alfo between places where 
aftronomic obfervations are made, to perfect the knawledze 
of the heavens, and to improve navigation and geography, are 
very defirable objects. Obfervations of eclipfes of the moon 
and of Jupiter’s fatellites have frequently been made ufe of for 
this purpofe. When the beginning or ending has been obferv- 
ed in two places, the difference in time is the difference of 
meridians, which may be reduced to degrees, at the rate of 
15° per hour. But the earth’s thadow is fo imperfectly de- 
fined at the moon, that the beginning or ending of a lunar 
eclipfe cannot be fo fatisfactorily determined, that the difference 
of meridians, deduced from thefe obfervations, can be entirely 
depended upon. The beginning or ending of the eclipfes of 
Jupiter’s fatellites can be determined with more precifion ; but 
ftill, much depends upon the magnifying powers and the aper- 
ture of the telefcopes, which are made ufe of for the obferva- 
tion : nor is the difference of meridians between two places, 
deduced from thefe obfervations, reckoned accurate, unlefs 
there is a confiderable number, both of immerfions and emer- 
fions, to be compared with correfponding ones. Of late years, 
therefore, obfervations of folar eclipfes, of occultations of fix- 
ed ftars by the moon, and of tranfits of the inferior planets 
over the fun’s difk, when made under favourable circumftances, 
have been moft fought for, and ufed, when they could be ob- 
tained, for determining differences of meridians. In thefe ob- 


fervations, the difference of times is not the difference of me- 
B ridians, 
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ridians, but is fometimes more, and fometimes lefs, according 
to the parallaxes. Thefe, therefore, muft be carefully comput- 
ed ; and the tedioufinefs of the procefs has, doubtlefs, prevent- 
ed obfervations of this kind from becoming fo generally ufe- 
ful, as they would otherwife have been. But, as the difficulty 
may appear lefiened, by having the whole operation brought 
into one view, I now take the liberty of doing it, for the fake 
of thofe who have not made great advances in aftronomy, fhould 
any fuch meet with this paper. I have taken, for examples, 
thofe obfervations which have led to a determination of the 
difference of meridians between London and Cambridge, and 
Paris and Cambridge. An accurate determination of this dif- 
ference may be very ufeful. Hereby, the aftronomic tables, 
which have been fitted to the meridians of the celebrated ob- 
fervatories of Paris and Greenwich, are made our own, for all 
the purpofes of calculation ; and our obfervations may be made 
ufe of, for corre€ting and improving thofe tables : And fhould 
new ones be conftructed for Cambridge, the fame may be ac- 
commodated to the European obferyatories. 


PROBLEM, 


Given the moon’s longitude, latitude, horizontal parallax. 
and horizontal femi-diameter, together with the altitude of the. 
nonagefimal degree of the ecliptic, and the angle of it’s pole, 
or angle PpZ, and confequently the longitude of the nonagefi- 
mal degree, to find her parallax in latitude and longitude, her 


vifible femi-diameter, or femi-diameter augmented agreeably to 
her altitude or zenith diftance, and the vifible diffeyence of 
longitude between the fun and moon, ? 


iE 





Pura ons t 
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If the procefs be trigonometrical we muft firft find the 
moon’s altitude and parallactic angle. 


In plate I, figure I, let the arc peL cut the ecliptic in e== 
the moon’s longitude, and let the arc /a@¢ mark out her lati 
tude ; then the point of interfection of the two arcs at p, will 
be the moon’s true place or pofition. Let the vertical arc 
Z»N be drawn ; then, in the triangle p»Z, the fide Z» will 
be the moon’s zenith diftance, or co-altitude, and the angle 
p»Z her parallactic angle ; to find which, there are given two 
fides and the included angle, viz. the fide pZ = the altitude 
of the nonagefimal degree ; the fide » =the moon’s diftance 
from p one of the poles of the ecliptic = the complement of 
her latitude, and the angle Zp » = the difference between the 
moon’s longitude and the longitude, of the nonagefimal degree. 


From Z let fall the perpendicular Zd, dividing the oblique 
angled triangle p> Z into two right-angled triangles, right-an- 
gled at d. 


For fide Z > the moon’s zenith diftance. 
Radius : Sine Co-angle Zpv:: Tangent pZ : Tangent pd. 
Take pd from ~) and the remainder will be pd; then fay 
Sine Co-pd : Sine Co-) d :: Sine Co-pZ : Sine Co-Z d. 


For angle poZ, the moon’s paralla¢tic angle. 
Sine ) d: Sinepd:: Tangent angle Zp») : Tangent angle ppZ. 


We mutt next find the moon’s parallax in altitude, prepara- 
tory to which, let the moon’s diftance from the earth in {femi- 
diameters of the earth be found. 


a aia In 
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In plate I, figure I, in the plain right-angled triangle BAC, 
right-angled at B, let C B be the femi-diameter of the earth, 
which call 1, the angle B A C the moon’s horizontal parallax, 
the hypotenufe € A the moon's diftance from the earth’s cen- 
fer in femi-diameters of the earth, to find which fay Sine an- 
gle BAC: fide B C :: Radius : hypotenufe C A. 


Having found the moon’s diftance from the earth’s center, 
there are given in plate I, figure III, in the plain oblique. 
angled triangle B A C, the fide A C = the moon’s diftance from 
the earth’s center, the fide B C== the earth’s femi-diameter, 
and the included angle B C A =the moon’s true zenith dif- 
ance, to obtain angle B A C= the difference between angle 
BCA the true zenith diftance and D B A the vifible zenith 
diftance = the moon’s parallax in altitude ; to find which, fub- 
tract angle B C A from 180° the fum of the three angles, the 
remainder will be the fum of the two unknown angles A B C 
and B A C: Take the fum and difference of the fides A C and 
BC; then fay, the fum of the two fides AC and BC : their 
difference :: the Tangent of half the fum of the two unknown 
angles: the Tangent of half their difference. Subtract the 
half difference from the half fum, and the remainder will be 
the lefler angle BAC = the moon’s parallax in altitude,* which 

added 


* The common method of deducing the moon’s parallax in altitude from her 
true zenith diftance is by approximation ; finding the parallax for the true zenith 
«liflance as if it were the vilible, by adding together the logarithmic Sine of the 
zenith diftance and of the horizontal parallax : then adding the parallax thus found 
to the true zenith diflance, and confidering the fum as the vifible zenith diftance, 
and then going over the work again ; but I have exhibited the above method as 

_ the direct one ; and it is but little longer than the other. 
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added to the true zenith diftance, will give the vifible—=angle 
DBA. 


For the parallax in latitude and longitude. 

Having found the moon’s parallax in altitude fuppofe it fet 
oft plate I, figure I, upon the vertical arc from ) to m towards 
the horizon, becaufe the vifible zenith diftance is greater than 
the true ; then, the point # will be the moon’s vifible place, 
or her place as feen from fome given fpot on the earth’s furface. 
From / to L, through m, let the arc pwL be drawn ; then, 
in the triangle pm, the angle mp >= the diftance between x 
and e on the ecliptic is the moon’s parallax in longitude ; and 
the fegment my, of the fide pm, is her parallax in latitude ; 
to find which by fpheric trigonometry, there are given two fides 
and the included angle, viz. fide p>, the moon’s diftance from. 
the pole of the ecliptic ; the fide Dm, the moon’s parallax in. 
altitude, and angle p>) m= the fupplement of angle p> Z to 180° 
Or it may be more convenient ‘to take the triangle LDm ; in 
which are given fides LD and )m and the included angle Lym, 
=p) Z to obtain the fame things. But the moon’s parallax in 
latitude and Iongitude may be found more eafily, by the follow- 
ing method.—Let fall the perpendicular mr upon the arc pp L ; 
then, there will be formed a right-angled triangle p mr, right- 
angled atv. As the perpendicular wr, in eclipfes of the fun, 
and even in occultatiuns of fixed ftars by the moon, will al- 
ways be near the ecliptic, it may be confidered as parallal to it, 
without any fenfible error ; confequently, the fide mr may be 
reckoned == the fegment ym. We may therefore call the fide 
D7 the moon’s parallax in latitude, and the fide mr, augmented 
in the ratio of the Sine of the moon’s vifible co-latitude to ra- 
dius, 
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dius, will be equal to ze, the parallax in longitude. In occul- 
tations, when the moon’s latitude is confiderable, this augmen- 
tation muft take place ; but in folar eclipfes, her latitude is al- 
ways fo {mall, that the difference between mr and ne is imper- 
ceptible ; therefore, mr may be confidered as the true parallax 
in longitude.. 


As the fides of the triangle » mr are very fhort, it may be 
reckoned a plain one, without any perceptible error ; and the 
fides )r and mr may be found by plain right-angled trigonome- 
try, the hypotenufe Dm, and the angle mp r = angle pp Z, 
being given. 


For fide » r, the moon’s parallax in latitude. 
Radius : )» m in feconds :: Sine co-angle m>r : fide pr in 
feconds. 


For fide mr, the parallax in longitude. 
Radius : Dm in, feconds :: Sine angle mpr : fide mr in 
feconds. 


GENERAL RULES FOR APPLYING THE PARALLAXES. 


In a place in north latitude, when the moon’s latitude is 
north, if the parallax in latitude is lefs than the true latitude of 
the moon, fubtra¢t it from her latitude ; the remainder will be 
her vifible latitude north. If the parallax be the greater, fub- 
tract her latitude therefrom ; the remainder will be the moon’s 
vifible latitude fouth. If the true latitude of the moon be 
fouth, the parallax in latitude, whether greater or lefs, muft be 
added, and the vifible latitude will be fonth. Thefe rules mutt 
be inverted, when the latitude of a place is fouth. 


The 
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The parallax in longitude muft be added to the moon’s true 


longitude, to give the vifible, when her true longitude is to the 
eaft of the nonagefimal degree, otherwife, it is to be fubtracted. 


If the moon’s true latitude and longitude are to be found 
from the vifible, the above rules, for applying the parallaxes, 


muft be inverted. 


For the moon’s. augmented or vifible femi-diameter according 
to her altitude or zenith diftance. 

The vifible diameter of the moon, to a {pectator on the fur- 
face of the earth, is continually enlarging, from the horizon to 
the zenith ; becaufe the femi-diameter of the earth bears a fen- 
fible proportion to the moon’s diftance. When the moon 
is in the zenith of an obferver on the @éarth’s furface, the is 
nearer to him by almoft a whole femi-diameter of the earth, 
than when fhe is in his horizon. In the horizon, therefore, 
the moon’s vifible diameter muft be the leatt, and in the zenith 
the greateft of all. 


The vifible diameter of any planet is inverfely as it’s diftance 
from us ; therefore, to find the moon’s augmented femi-dia- 
meter, from her horizontal, at a particuiar zenith diftance, we 
muft fay,—The moon’s diftance from the earth’s furface at the 
given vifible zenith diftance : her horizontal diftance, or dif- 
tance from the earth’s center} :: her horizontal femi-diameter : 
her augmented. or vifible femi-diameter at the given zenith dif- 
tance. But fides of plain triangles are meafured by the fines 

of 


+ The moon’s diftance from a fpeétator at the earth’s center is the fame, at eve~ 
ry altitude, as her horizontal diitance. 
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of the oppofite angles ; thus in plate I, figure IIT, fine ang 


© 


ry 


? J 
BCA, the moon’s true zenith diftance, meafures the fide AB, 


the moon’s diftance from a fpectator on the earth’s fur- 
face ; and fine angle A'B C, er which is the fame, fine angle 
DBA, the moon’s vifible zenith diftance meat 

the moon’s diftance from the earth’s center 

diftance. We may therefore fay, Sine angle ACB, the moon's 
true zenith diftance : fine angle D B A, her vifible zenith di:- 
tance :: her horizontal femi-diameter : her augmented or vili- 
ble femi-diameter.* 


For the vifible difference of longitude between the center of 
the iun and moon. 

To obtain this, there are given the fum of the fun’s hori- 
zontal femi-diameter,,and the moon’s augmented or vifible femi- 
diameter, at the time of the obferved beginning or ending of 
the eclipfe, for which the calculation is made, and the viible 
latitude of the moon from the fun, found by properly apply- 

ing the parallax of latitude from the fum, by which a plain 
right-angled triangle may be formed. Thus in the plain right- 

angled triangle @Ep, plate I, figure IV, there will be given 

the hypotenufe ©) = the fum of the femi-diameter of the fun 

or moon,‘ or vifible diftance of their center, and the fide Ep, 

the 

* The augmentation of the moon’s femi-diameter to her altitude or zenith dif 


tance may be found in fome aftronomical tables ; but I thought it beft to give the 
trigonometrical procefs. 

+ This fum of the femi-diameter ought to be diminifhed, on account of dif- 
fraction, or the inflection of the rays which pafs the limbs of the moon, fuppofed to 
be caufed by her atmofphere. When an eclipfe or occultation would appear to us 
to be juft begun, were there no inflexion, this caufes her limb to be vifibly diftant 

from 





<a 
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the vifible difference of latitude between their centers, to find 
the fide OE, their vifible difference of longitude.* This may 
be obtained by Euclide, Book I, Prop. 47; or it may be 
found by common trigonometry thus ©» : Radius :: Ep 
fine angle Eq) ; then Radius : @p :: fine co-angle Eo p= 
angle Ep© : @E. But @E may be obtained more expediti- 
oufly, thus ; find the logarithms for the fum and difference of 
©> and Ep ; the half fum of thefe logarithms is the loga- 
rithm of OE. 


Having found, for the place from whence we defign to reck- 
on the difference of meridians, the parallaxes, and the vifible 
difference of longitude between the centers of the fun and 
moon, at the obferved time of the beginning or ending of a 
folar eclipfe, or occultation of a fixed ftar, or for both the 
beginning and ending, where both have been obferved, we mutt 
afflume the difference of meridians in time, between the firft 

C place, 


from the limb of the fun, or from the fixed ftar 44’°: Therefore, at the inftant 
when the beginning or end appears to us, it is obvious, that the centers cannot be 
fo far afunder by 44, as the fum of the femi-diameters ; and by fo much muf 
this fam be diminifhed. For a brief account of this inflection, fee AsTRONOMIE 
par M. vz La Lanove, tome ii. art. 1992, 1993, edition feconde. | 


* As the fan has a vifible latitude, equal to his parallax in latitude, the; fide 
©E is not a portion of the ecliptic, but is parallel to it: But as it’s utmoft diftance 
from it can never be more than between 8” and 9", the difference between this fide 
and the vifible difference of longitude, is imperceptible. In an occultation, when 
the ftar’s latitude is large, this fide, parallel to the ecliptic, muft be enlarged, to 
give the vifible difference of longitude between the ftar and the moon’s center, in 
the ratio of the cofine of the moon’s vifible latitude, or of the flar’s latitude to Ra- 
dius, according as the one or the other is neareft to the ecliptic. 
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place, and that whofe longitude is fought ; and mutt find the 
parallaxes the augmented femi-diameter of the moon and the 
difference of longitude between the centers of the fun and 
moon, or ftar and moon, for the obferved time of the begin- 
ning or ending of the eclipfe, or occultation, at this fecond: 
place. 


We are next to find the time of the true ecliptic conjunction 
of the moon and fun, or moon and ftar, according to obiervati- 
on: And here we are to obferve, that at the beginning of an 
eclipfe or occultation, the moon is vifibly not fo.far advanced 
in longitude, as the fun or flar, therefore, if we fubtra@ the 
vifible difference of longitude from the fun’s vifible longitude,* 
or froma the ftar’s true longitude, we {hall have the vifible 
longitude of the moon. If to this vifible longitude, we ap- 
ply her parallax in longitude, with it’s proper fign, we fhall 
have her true longitude according to obfervation, the fun’s or 
ftar’s longitude being fuppofed to be accurately given by the 
tables. If we make ufe of the moon’s parallax in longitude 
from the fun inftead of her fimple parallax, which will pre-. 
vent a feparate calculation for the fun’s parallax in longitude, 
the vifible difference of longitude being fubtraéted from, or 
added to the fun’s true longitude will give the moon’s vifi- 
ble longitude nearly ; and her parallax in longitude from the 
fun properly applied to this will give her true longitude. 


The: 


* The fun’s vifible longitude is found by applying his parallax in longitude with: 
the proper fign to his true longitude.. i 


+ As the fixed ftars have no perceptible parallax, there can be no diftinction in 
calculations between the vilible and true longitude. 
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The difference between the fun’s or ftar’s longitude and the 
moon’s thus found will, it is obvious, be the true difference of 
longitude between them. But this may be found more readily 
thus—In eclipfes, if the vifible difference of longitude and the 
moon’s parallax in longitude from the fun, and in occultations, 
the moon’s fimple parallax, be both additive or both fubtrac- 
tive, their fum is the true difference of longitude, between the 
moon and fun or ftar.. If the one is additive, and the other fub- 
tractive, their difference is the difference of longitude. 


It fometimes, though rarely, happens, that the moon, at 
the beginning of an eclipfe or occultation, has paft the true 
conjunction,* although her vifible longitude is lefs ; this is the 
cafe when the parallax, being additive, is greater than the dif- 
ference of longitude between the moon and fun or ftar. We 
muft invert this rule, to know whether the moon has paft the 
true conjunction, at the end. 


The true difference of longitude between the moon and fun, 
or moon and ftar being found, both for the beginning and end- 
ing of a folar eclipfe, or of an occultation, where both have 
been determined by obfervation, the fum of thefe, when the 
moon was on different fides of the point. of the true ecliptic 
conjunction, at the beginning and ending or the difference, 
when fhe was upon the fame fide in-both, will be her whole 
motion in longitude from the fun or ftar during the time of the 


©:2 eclipfe 


* We fhall find an inftance of this at the beginning of the folar eclipfe at Green- 
wich, June 24, 1778. ¢ : oni 
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eclipfe or occultation, according to obfervation.* ‘Fhen we: 
muft fay, This whole motion : the whole time of the duration :: 
the difference of longitude at the beginning or ending : the 
diftance in time between the obferved beginning or ending and 
the true ecliptic conjunétion. 


When, the beginning or ending only has been obferved, at 
the places: for which. we made the calculations; we muft ufe the - 
moon’s horary motion from the fun, as’ given by the tables, for. 
the firft term, and one hour or 3600”, for the fecond term. 


The time thus found is to be added to the obferved time of 
the beginning of the eclipfe or occultation, when the moon is 
behind the true conjunction ; but if fhe has. paffed it, then. 
it muft be fubtracted ; and the fum or difference will be the 
time of the true ecliptic conjunction according to obfervation. 


This 


* If this whole motion is confiderably different from that given by the tables, 
and we make dependance upon the obfervations of the beginning and end of the | 
eclipfe or occultation, we are to conclude, that the moon’s latitude, by the tables, 
ig not exact; and the corre¢t latitude muft be fought, for the beginning and end. 
Thefe being obtained, the vifible difference of longitude between the fun’s and 
moon’s center is to be found, conformably thereto. By this it is fuppofed, that 
the moon’s horary motion, by the tables, is true ; which may be concluded 
to be generally the cafe, in eclipfes and occultations ; and indeed it is much more 
likely that the latitude fhould be given too fmall or too large, in the tables, than 
that the horary motion fhould be confiderably erroneous by them. In more than 
five hundred longitudes of the moon, calculated from Mayer’s printed tables, by 
M. Lemery, which he compared with correfponding longitudes, deduced from 
the lunar obfervations of the late accurate and celebrated Dr. Bradley ; which com- 
parifons are publifhed in Connoifance des Temps pour Année, 178%, I find that the 
error in the moon’s horary motion in longitude rarely amounts to 2”. It is not 
common-tor it to exceed 1” ; and it is generally buta few tenths of a fecond. We 
may therefore make great dependance upon the horary motion given by thefe tables- 
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This rule is to be inverted, to find the time of conjunétion 
from the obfervation of the end of the eclipfe or occultation. 


The time of the true ecliptie conjunction, according to the 
obfervations, being found in this manner, for each place, the 
difference of times will be the difference of meridians. 


Let the preceding rules: be now exemplified. 


The beginning of a folar eclipfe was obferved at.the Royal 
Obfervatory at Greenwich, by Dr. Mathelyne, the Aftronomer 
Royal, Auguft 5,. 1766, at 5>.29/ 56“ P. M. apparent time, 
and by his afliftant at 5> 29’ 58’. P. M. the mean being 5", 
29'57'.. The end was obferved by the Doctor at 7* 11/4 27", 
and by his affiftant at 7" 11/40“ P. M.. the mean being 7* 
LL! 33456 


The fame eclipfe was obferved by the late Dr. Winthorp, 


Hollis Profeflor of the Mathematics and Natural Philofophy, 


at. Cambridge, who made the beginning at 11> 39° 23" A.M. 
and the end.at.2™ 45/9‘ P. M. apparent time.’ 


Required thie difference of meridians between Greenwich and 
Cambridge, by thefe correfponding obfervations ? 


The folar and lunar elements for calculating the peed 
éc.. are from Mayer’s tables. 


For Greenwich at 5 29! 59", 
The fun’s longitude, 4h 13° gh 51% 0 
The moon’s ecliptic longitude, . 4 13 3 59 0 
The 
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The moon’s latitude north decreafing, 33° 
The fun’s horary motion, 2 43 
The moon’s horary motion in longitude 
in the ecliptic, ! 7. ae 
The moon’s horary motion in latitude, | Bilin? 
The moon’s horizontal. parallax for Greenwich, 58 
The fun’s horizontal parallax, 8 
The moon’s horizontal parallax from the fun,” 53. 50 
The fun’s horizontal femi-diameter yt 
obfervation, 15 47 
The moon’s horizontal femi-diameter, 14 44 
The obliquity of the ecliptic, 23 28 #18 
The latitude of Greenwich Obfervatory, 51 28 39 
Reduced to the center, gt 4° It 
Complement = PZ 38 45 49 
From thefe elements the altitude of the nonagefimal degree 
has already been found, - 29° 30° 32" 
And it’s longitude, Se ae eT 
From which fubtraét the moon’s longitude, 4 13 3 59 





The difference is equal to angle Zp ), Bi. O27... 2.1, 32 
= 52 2 12 
For the moon’s zenith diftance and parallactic angle. Plate I. 
Figure I. | 
For fide Z . 


Radius, 
; Sine Co-angle Zp» 37, 57 «48 9 7889864 
3: Tangent = pZ 29 38 9 7550557 
Tangent pd 39. 37... 9 5440421 
p? 89 26 43 
0d 70 9 23 Sine 
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»>’s zen. dift. 


:: ‘Fangent angle Zp? 
Tangent angle p» Z 
= mr the parallactic angle. . 


Sine Co 
Sine Co 


:: Sine Co 


Sine Co 


Sine 
Sine 
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19 3° &# 

60. 21 48-- 
138 12 56. 
go 

1* 45° 4 
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For angle p»Z. 
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9749999 
5307810 
9391086 





o)}Oo © © 


4949797 


9734755 
5189498 
1077631 





6532974. 


For the moon’s diftance from the earth in femi-diameters of the 


Sine angle BAC = the. moon’s 
. horizontal parallax from fun, 


: AC, the moon’s diftance from 
the earth’s center, 


earth. Plate I. Fig. II.. 


fos 53° 50% 8 1947596 


> BC, the earth’s femi-diameter, 1 
: Radius 





163 8617% 


80 52404. 


For 


* This is not ftriétly the moon’s diftance from the earth, becaufe her horizontal 
parallax from the fun is here ufed, inftead of her true parallax; but the number 
thus found is to be taken for the next procefs,becanfe, in thefe calculations, we find 
her parallax in altitude, latitude and longitude from the fun, to prevent feparate 
proceffes for his parallaxes. When we are making thefe calculations in occultations 


of the-fixed ftars by the moon, her true horizontal parallax will neceflasily be uled,. 


becaufe the fixed ftars bave no difcoverable parallax. 
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For the moon’s parallax in altitude. Plate I, Fig. III. 


Stam of the three angles, 180° 0! of 
Angle BCA= »’s zenith diftance, 7E 47 4 





Sum of the two unknown 2.’s 180 12 56 





Half fum 54 6 28 


Side CA = »’s diftance from the earth’s center, 63 8617 
Side BC = earth’s femi-diameter, I 





Sum of the two fides including the known angle, 64 8617 
Their difference, 62 8617 


The fum of the two fides Mie 861 1 811088 
the: known angle, *. f iit 


: Their difference, 62 8617 1 7983861 
7: Tangent + fum of the two 


° 6 ‘ 8 “ 
unknown angles, }s4 . tO 7494579 
: Tangent + their difference, 53 15 5 





10 1268557 





Leffer angle BAC or D's comme ay 
lax in altitude from fun, 


60 





3083 


The finding of the moon’s parallax in altitude, from her true 
genith diftance, may be much facilitated by the following 
fort table, which I have calculated for the purpofe. 


TABLE. 





nt ee 
ean ies 2); ctenig L 8, : i 
Rae ee Sate . C a3 
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| »’s horiz. par* Logarithms. | _Difference. | 

eget | O 0133919 2526 
54 Oo 0136445 2526 
55 Oo 0138971 2526 
56 O 0141497 2527 
57 © 0144024 2527 
53 Oo o146551 2527 
59 © 0149078 2528 
60 © 0151606 2528 
6i O O154134 2528 
62 ___|__2 0156662 

















The firft column of this table contains the moon’s horizon. 
tal parallaxes in minutes. In the fecond column are the loga- 
rithms, which are to be fubtra¢ted from the logarithmic tan- 
gent of the half fum of the two unknown angles (found as 
above) according to the moon’s horizontal parallax. The re- 
mainder will be the logarithmic tangent of the half difference 
of thofe angles. The degrees, &c. anfwering to this, being 
fubtracted from the half fum, will give the parallax in altitude. 


The ufe of the table exemplified. 

Required the moon’s parallax in altitude from the fun, her 
horizontal parallax from the fun being 53’ 50%’, and her true 
zenith diftance 71° 47° 4”, as before ? 

The Tang. + fum of the two 4° 6’ 28" 10 1404579 
unknown angles, as above, 

Logarithm from the table for 53 50 Oo 0136024 

The Tang. + difference of the 


two unknowntangles, 





bs3 ‘5 3 9 1268555 





The moon’s parallax in af 5123 


tude from the fun, as before, 
D For 
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For the moon’s parallax in altitude from the fun by approxi- 
mation. 
soand of the moon’s re wn a1°47t 4! 9 9776721 
diftance, 

The moon’s horiz. par. from the fun, 3230* 3 5092025 
Moon’s par. in altitude from fun nearly 3068 
= $i ¢ gy 

71-47 4 
The moon’s vifible zen. dift. nearly 72 38 12 Sine 9 9797448 
3230 Log. 3 5092025 
Themoon’s par. inalt. from thefun, 3082, 8 3 4889473 





3 4868746 








This is but .*, of a fecond different from the parallax which 
was found by the dire method. 


For the moon’s parallax from the fun in longitude.and latitude. 


Plate I, Figure I. 
Radius 


Dm the moon’s parallax in ae 
tude from the fun, 

:: Sine angle p>Z = mpr the pa- 
rallactic angle, 


3083” 3 4889735 


\ 24°13! 55% 9 6132407 





1265, 3 


mr the moon’s parallax in 6) 
gitude from the fun, 


1022142 
21! 5,3 
Radius 
: Dm 308 3 4889735 
:: Sine 
* The are of this parallax is fo fmall, that we may ufe the logarithm of the {e- 
conds contained in it, inftead of the fine of the arc without any fenfible error. 





*; Her augmented femi-diameter, $88, 8 
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> 
a 


3: Sine co-angle £>Z 65°46 §“” 9 9599432 





: pv the moon’s paral. in Jat. from fun, 281 L, 3 see 
ia 


= 46's1%,3 3 4489167 


For the moon’s vifible or augmented femi-diameter. 
The Sine of themoon’s true zen. dift. 71 47. 4 9 9776721 
: The Sine of her vifible zen. dift. 72 38 27 9 9797546 
>: Her horiz. femi-diameter,14‘44.“, 5 = 8845 2 9466978 





N 


9487803 


Such is the trigonometrical procefs, for finding the moon’s 
parallax in latitude and longitude, and her augmented or vifible 
femi-diameter ; but aftronomers have invented formulas, which 
greatly fhorten the work, making it unneceffary to find the 
moon’s zenith diftance, parallaCtic angle, and parallax in altitude. 
In folar eclipfes, the moon’s latitude being very finall, the for- 
mulas are quite concife and eafy. 


Let the parallax in latitude be calied x, and in longitude y. 
Let the. co-fine of the altitude of the nonagefimal degree be 
called C and it’s fine D. Let the moon’s horizontal parallax 
or her horizontal parallax froin the fun be called p, her v7 thle 
latitude /, and ¢rwe latitude L. Let the diftance between the 
moon’s vi/ib/e longitude and the longitude of the nonagefimal 
degre = Zpm in Plate I, Fig. I, be called 4 ; the true = Zpd, 


> 
B. Then, the v#/id/e latitude and longitude of the moon be- 


ing given, 
x == pC + pD fine / co-fine 4, 


= pD fine d. 
ert ra D2 The 
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The fubtractive fign — is to be ufed, when the’ moon’s Iati- 
tude is north, the additive +- when itis fouth. 


In occultations, when the moon’s latitude is large, 
x == pC co-fine / -F pD fine / co-fine 4. 
y = pD fine 571. €. y, found by gD fine 4, muft be enlarged 
fis ratio of the co-fine of the moon’s true la- 
titude to Radius. 





Co-fine L 


Formulas have been invented to find the parallaxes in a direct 
way, when the moon’s ¢rue latitude and longitude are given ;. 
but it is rather eafier, in this cafe, to come at them by approx- 
imation, thus, 


Add together logarithm /, fine D, fine B, which will give 
y, or the parallax in longitude nearly. Add the parallax thus 
found to B, which will give 4 nearly, viz. the diftance be- 
tween the moon’s vifb/e longitude and the longitude of the 
nonagefimal degree. ‘Then log. pf, fine D, fine 4 thus nearly 
found, will give y, the parallax in longitude, fufficiently exact ; 
and this added to B will give correct 6. Add together log. p, 
fine C, which will give x, or the parallax in latitude nigh the 
truth. This being properly applied to LL, the moon’s ¢rve la- 
titude, will make /, the vi/d/e latitude, nearly. Then add to- 
gether log. p, fine D, fine /, thus nearly found, and co-fine 4, 
which give the logarithm of a number, that added to, or fub- 
tracted from x, as before nearly found, will make the correct 


parallax in latitude. 


With refpect to the moon’s augmented femi-diameter we may 


fay B : C :: the moon’s horizontal femi-diameter : her aug- 
mented 





a found, will be fufficiently correct for all purpofes. 
a Exemplification. 
4 The co-altitude of the nona- 


gefimal degree, 
The altitude of the nonage- 
fimal degree, 


beets Min ae LE 
Se Ne 


The moon’s. horiz. 
par. from the fun, 
The dift.. between the moon's 


the nonagefimal degree, 











. The moon’s true latitude, 33 17 N=L 

. P 3 5092025 

2 D 9g 6941970 

q B 9g 8967492 

3 y nearly 1259" 3 1001487 

a = s 32 

. 6 nearly 52 23 +11 Sine g 8988045 

. pD 3° 2033995 

4 1265/,3 3 1022040 

: == 21‘ 5”, 3 »’s parallax in long. from © 


Bes. 2.38 





6 correct 52 23 17 Sine 9 8988143 
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mented femi-diameter. Her augmented femi-diameter, thus 


Voorar’ 48” Sine 9 9391086 C 
foo 38 12 Sine 9 6941647D 


V53¢ 50" = 3230" Log. 3 5092025 p 


true long. and the long. os 212 Sine g 8967492 B 
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3 5992025 
9 9390986 


p 
C 





x nearly 2807", 4 3 4483011 
== 46' 47 " S 
y’s true lat. = L 33 17. N 
me 
é nearly, viz. D’s vif. lat. 13 30 S Sine 7 5940588 


pD = 3. 2033995 
Co-fine 6g 7855507 





3° 8 © 5830090 
x nearly 46‘ 47, 4 
+ 3, 8 





x correct 46 51, 2 »’sparallaxinlat. from o 

Sine B 52° 2‘12" 9 8967492 

: Sine 4 52 23 17 9 8988143 
:: Th thee . 

suid thie hi 44%, 5 = 884" 5 2 9466978 


: Her augmented or eae 
femi-diameter, 





888, 8 
—- 14.‘ 48.4 8 


2 9487629 


By thefe refults it appears that the foregoing formulas find 


the parallaxes and augmented femi-diameter of the moon to 
great exactnefs. 


Let us now find the vifible difference of longitude between 
the center of the fun and moon, at Greenwich, at 5° 9° 57*, 


when the eclipfe begun there, Plate I, Fig. IV. 
The 








' pei gai ae 


fs VRE eng se pits 


gehts wishes wh, Yikes Sanne bm 
aie ae ig Dik” ee ae $ 


a meas! Mona tu, dos 
Renny Ria Sate 





MATHEMATICAL 


The ©’s horizontal femi-diameter, 
The )’s augmented femi-diameter, 


Sum, 
Subtract for inflection, 


Vifible diftance of centers, 
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15‘ 47%, 0 

14 48, 8 

3° (35s 
4; 





a Beg 


60 














Hypotenufe o> 1831, 3 

The »’s parallax in latitude from o, 4n* g2%2 8 

The moon’s latitude, — 33 17, ON 

The »’s vifible latitude from 0, 4. % 2.5 

60 

Side Ep 814, 2 

Hypotenufe © > 1831, 3 

Side Ep+ 814, 2 

Sum, 2645, 5 3 4225078 

Difference, . 1017, I 3 0073637 
2| 6 4298715 


3 


_ 27 20, 3 


Side oE = the vifible diff. long. of } 1640, 


©’s and D’s center, 





3 2149357 


For the moon’s true longitude according to obfervation. 


From the fun’s true long. aug. 5° 5" 29! 57% 4% 13° 9° 51%,0 


Subtract ©’s and )’s vilible diff, long. by obfervation, 


27.205. 3 





Remains 
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Remains the )’s vifible longitude nearly, 4. 12 42 
Add the moon’s parallax in longitude from the o. + 21 





The fum is the ’s truelong. according toobferv. 4. 13 3 





The true diff. of long. of © and Daccording to obferva. 6 
60 


375 


Let us now find the requifites for 7% 114 333’ when the 
eclipfe ended at Greenwich. 


Elements for computing the parallaxes, &c. at 7" 11/ 333! 


The fun’s longitude, 4° 13°13/54",5 
The moon’s ecliptic longitude, 4 13 53 55, 6 
The moon’s latitude north, 28 40, 6 
The fun’s right afcenfion, 135 42 33 
The right afcenfion of the mid-heaven, 243 35 55 
Angle pPZ, 26 24 5 
Complement, 63 35 55 
Side PZ as before, as alfo the ’s horizontal parallax.* 


From thefe elements are found 
The altitude of the nonagefimal degree, 20°11’ gf 
Angle PpZ, 126 12 38 
The longitude of the nonagefimal degree, 7 6 12 38 
Angle 


* As the moon was near her apogee, the horizontal parallax altered fo very little, 
in a few hours, that the fame may here be taken for the end, as for the beginning. 
If the moon is not near her apogee or perigee, at the time of a folar eclipfe, al- 
lowance fhould be made for the alteration of the horizontal parallax, between the 
beginning and end. 
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33 
Angle Zp> = B, 82°18’ 42" 
The moon's parallax in longitude from the fun, 18 25, 3 
The moon’s parallax in latitude from the fun, 50 32, 5 S 
The moon’s augmented femi-diameter, 14 45, 1 
The fum of the 5’s and y's femi-diameters—4'’, | 1$27,6"" 

for inflection = ¢ ) : 

The moon’s vifible latitude from the © == Ed 1311, 9 S 


The vifible diff. of long. of the o’s & )’scenters==QE 1272, 4 
—=2I°" 12°’, 4. 


To the fun’s true longitude at 7™ 11° 33°°S 4513°13" 549°, 5 
Add the vifible diff. of long. of © and D by obferv. +21 12, 4 


—_— 


The fum is the )’s vifible longitude nearly, + 13.395 & 9 
Add the )’s parallax in long. from the fua, + 18 25, 3 








The fum is the ’struelong. accordingtoobf. 4 13 §3 32, 2 





The true diff. of long.of © and p at the end by obf. 39 (37, 
60 


NJ 





== 237797 * 
The true diff. by obfervation at the beginning, + 375, © 





The whole motion of the p from the o au 2762,7 
the ecliptic by obfervation, ia" 


By Mayer's tables 


The moon's long, at the beginning of theeclipfe,4* 13° 3'¢9'',0 
Ditto at the end, 4 13 523 55, 6 


‘The difference the moon’s whole motion 
during the eclipfe, ¢ 





49 56, 6 
E ‘The 
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The fun’s motion for the fame time, meh’ 357° 8 


The whole motion of the » from the © byMayer’s tables 45 53, 1 
| 60 


2753, } 


By this it appears, that the whole motion of the moon from 
the fun in the ecliptic, by obfervation, . differs but 0'’, 4 from. 
that given by the tables : Therefore, if we fuppofe the horary 
motions by thefe to be correét, the latitude will be nearly exact, 
the obfervations being allowed good.. ) 


For the time of the true conjunction of the fun and moon ac- 
cording to obfervation. 

The beginning of theeclipfe by obf. at Greenwich, 5-29’ 57°’ 

The end, y eS aK KS 





The difference == the duration: | I 4! 36% 
60 


IOI 


60 


6096+ | , 


The whole motion of > from 2752", 7 3 4397589 
the © during the eclipfe, 

: The time of the duration, 6096%, 3 7850806 

:+ Diffong.d & © atthe beginning byobf. 375, 0. 2 5740313 





: The time from the begin. toeclipticconju.830; 2 919 3530 
—= 13° 50''s 


To 
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J 


Fo the time of the beginning of theeclipfe by obferv. 5° 29' 57°" 
fae : 13 50% 


The fumis the time of ecliptic conjunation by obferv. 5 43 47% 





SCHOLIUM. 


From the obfervation of the beginning or ending of a folar 
eclipfe, at a place, for which aftronomic tables have been'con- 
ftructed, or, at a place, whofe difference of longitude from that, 
for which the tables have been conftructed, is accurately afcer- 
tained, the error in the moon’s longitude as given by them, 
may be known, if they ‘have given her Jatitude’ exaét, or the 
error, if there be one, has been corrected by obfervation. 
For example, when the foregoing eclipfe began at Greenwich, 
the moon’s longitude, by Mayer's printed tables, was 4% 13° 3’ 
59'', 0, but, deduced from the obfervations, it was but 4* 13° 
3’ 36", 0; the error of thefe tables, therefore, in the moon’s 
longitude, at that time, was +-23'’, fuppofing the latitude 
exact. By the obfervation of the end the error was 23’', 4. 


Having found the time of the ecliptic conjunction of the 
fun ahd moon, at Greenwich, as deduced from the obfervations 
of the beginning and ending of the eclipfe, we are next to find 
the conjunction at Cambrid ge, from the obfervations made there. 


r 


‘ 


Let. us aflume the difference of meridians between Greenwich 
and Cambridge to be 4°44’ 25”, then, at 11™ 39’23'', A. M. 
when the eclipfe began at Cambridge, it was 4» 23° 48'’, P.M. 
at Greenwich ; and the fun’s longitude and right afcenfion, and 
the moon’s latitude and longitude were the fatne, at each place. 

E 2 Having 
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Having found thefe for Greenwich, at 5».29’--57’", P. M. it 
will be eafy to obtain them for 4. 23’ 48'’, anfwering to r1 
39’ 23" at Cambridge, by the folarand lunar motions for 1-6’ 
g’’, thedifference between 5% 29’ 57'* and 423” 48”". 


Elements for Cambridge at r1™ 39’ 23, A. M. 
The fun’s longitude, : 4*1 3°) 7°92”, 6 
The moon’s ecliptic longitude, 4 12 31 28, 
The moon’s latitude north, 36 16, 8 
The moon’s horizontal parallax, 54.0, 5 
The fun’s right afcenfion, 135 35 35 
The right afcenfion of the mid-heaven, 130 26 20 
Angle pPZ 139 33 40 
= 40 26 20 
Complement 49 33 20 
The latitude of Cambridge, 42 23 28 


Reduced to the center, 42 8 37 
Complement = PZ 47 51 23 


From thefe elements are found, 
The altitude of the nonagefimal degree, 67 o 6 
Angle PpZ 31 30 11 
The longitude of the nonagefimal degree, 4 I 30 If 
Angle Zp» = B : baie AS... & 17 
The moon’s parallax in longitude from the fun, 9 36,8 
The moon’s parallax in latitude fromthe fun, 20 49,9 S 
The moon’s augmented femi-diameter, is 14 5752 
The fum of the ©’s and )’s femi-diameter—4’’, 5} 1839,7 

for inflettion = ©), ; 
The moon’s vifible latitude from the fun==E, 926,9 N 

The 
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/ 


The vifible diff. of long. of the o’s & D’scenters== OE 1589’',1 


== 26’ 29”’,1 
From the fun’s true longitude at Saeed * yt Ai 
at 11% 39’ 23°", 4 3 7 Bas 5 


‘Subtract ©’s and p’s vifible diff. long. by obfervation,— 24 29, 1 





4 12 49 43, 4 
Subtract the moon’s parallax of longitude from 0, —g 36, 8 





The moon’s true long. according to obferva. 4 12 31 6, 6 





The true diff. of long. of o & »according toobferva. 36 5, 9. 





60 
2165, 9 
Elements for the end’ of the eclipfe at Cambridge, at 2 45° 
9’, P..Mie 
The fun’s longitude, 4*°13°14! 3949 
The moon’s ecliptic longitude, 4 14 2 46, 7 
The moon’s latitude north, 27 51, 5 
The fun’s right afcenfion, 146.47 3 
The right afcenfion of the mid-heaven, 177. 0 16 
Angle pPZ. 92 59 44 
= 87 o 16 
Complement 
From thefe elements are found, 
The altitude cf the nonagefimal degrec, $3. 7 38 
Angle PpZ, | 67 45 32 
The longitude of the nonagefimal degree, 5 7-45 32 
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Angle Zp> = B, 23°42‘ 45% 
The moon’s parallax in longitude from the fun, 17 31, 9 
The moon’s parallax in latitude from the fun, ie 
The moon’s augmented femi-diameter, 14 54, ; 
The fum of the o’s and »’s ana A hd 1837, 
for inflection = ©D, 
The moon’s vifible latitude from the © = Ep, 271, 
The viible diff. of long. of ©’s and »’scenters==@E 1817, 


To the fun’s true longitude at bets $ 
at 2% 45° 9”, ies na 


Add ©’s and »’s vifible diff. long. by obfervation, +4- 30 17, 





413 44 54, 
Add the moon’s parallax of longitude from ©, -++ 17 31, 7 





The true long. of the moon according toobf. 4 14 2 26, 





The true diff. of long. of @ and » according toobferva. 47 48, 
60 


2868, 8 


The true difference by obfervation at the beginning ] , | ¢ 59 


11" 39° 23°, A. M. 
The whole motionof » fromointheecliptic by obf. 5034, 7 


By Mayer’s tables, 
The moon’s long. at the beginning of theeclipfe, 4% 12°31’ 28"',1 
Ditto at the end, 4 14 2 46,7 





Diff. = »’s whole motion in the ecliptic during 


8, 6 
the eclipfe, td 


The 





my 
ig 
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a The fun’s motion for the fame time, 7’ 25°',2. 





The whole motion of » from © by Mayer’s tables, 1 23 53, 4 
60 





" ee Si al as aS oat . a cue 

RN STS gO mer, 2 \ Ee We Ra es 
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: 83 
; 60 
5933» 4 


By this it appears that the whole motion by obfervation dif- 
fers but 1’’,3 from that given by Mayer’s tables. 





The time of the duration of the eelipfe by obfervation was 
11146'.. 


For the time of the true conjunction of the fun and moon at 
Cambridge by obfervation. 
The whole motion of > from © in eo - 6 
ecliptic. during the eclipfe, SIM 7 Bf" SES 
: The time of the duration, 11146 4 O47TI9O 
.: Diff. long. pandgat the begin. by obferv. 2165, 9 3 3356384 





:. The time from the beginning to m4 6807 
078328 
ecliptic .6 by obfervation, 47953 ™3 
a 79° 55 ’ . 
Add this time, = 119 55 
To the time of the beginning by obferva. 11 39 23 





The fum is the time of ecliptic 6 by obferva. 0 59 18 
Time of ecliptic 6 at Greenwich by obferva. 5 43 47% 





2 | Diff. = the diff. of meridians between 


Greenwich & Cambridge by anes lee ntes 


Thus 
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Thus it appears, that according to the obfervations of this 
cclipfe made at Greenwich and Cambridge, the difference of 
meridians between thofe places is 4" 44‘ 293/' ; fo that the 
time that was affumed for the difference was very near the truth. 
If the difference of meridians, thus deduced, is in any cafe con - 
fiderably different from that which was affumed, this refult is 
to be confidered as only the approximate difference, and is to be 
ufed as a new-aflumed difference, from which deductions are to 
be made for the true. If the firft refult does not differ more 
thin two or three minutes from the afflumed difference of meri- 
dians, the fame parallax in longitude and latitude may be ufed 
in the fecond procefs, which were found and ufed in the firft ; 
becaufe the right afcenfion of the mid-heaven will not differ 
more than 6” or 8*’ from the firft = the difference in the fun’s 
right afcenfion, which, together with the {mall difference in the 
moon’s longitude and latitude, will make fo trifling a difference 
in her zenith diftance and parallactic angle, that the difference of 
parallaxes will be inconfiderable. All, therefore, that is necefla- 
ry to be done, in the fecond procefs, is to find the fun’s longitude 
and the moon’s latitude for the approximate or new affumed dif- 
ference of meridians, from whence, with the parallaxes, we 
mutt deduce the difference of longitude between the fun and 
moon, whereby the true conjunction will be obtained. 


For illuftration, let us take the foregoing obfervations of the 
folar eclipfe, and affume 4°42 25 for the difference of meri- 
diins between Greenwich and Cambridge. 


According to this affumption, at 11% 39/23“, A.M. when 
the eclipfe began at Cambridge, 


The 
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The fun’s longitude by the tables, 


* oe a RR ee we 





hat 7 ee nee 


413° 7! 77 


The moon’s ecliptic longitude, 4 12 30°29, I 
The moon’s latitude, 36 22, 2 
The fun’s right afcenfion, 135 35 30 


The right afcenfion of the mid-heaven, 130 26 15 


Angle pPZ = 139 33 45 
= 40 26 1g 
Complement 49 33 46 


: Hence 

The altitude of the nonagefimal degree, 67 0 7 
Angle PpZ, 31 29 49 
The longitude of the nonagefimal degree, 4 1 29 49 
Angle Zp> = B, II oO 40 


. <a ‘ 4 be) » Pn, 
be ox - * tte 5 ll a a \ 
Pera et AT i ie Mee eae Re 


The moon’s parallax in longitude from the fun, 9 36, 3 








The moon’s parallax in latitude from the fun, 20 49, 8S 
a © » as before, 1839.7 
: Ep or the moon’s vifible latitude from the fun, 932, 4 
3 The vifible diff. of long. of o’s.and p’s centers == OE 1585, 9 
: = 26 259 
‘ The »’s ecliptic long. by obferva. spear gieatiqnogsgt 
’ to the above aflumptic, 
' The true diff. of long. of © and 5 by a 96° 2, 2 
; according to the affumption, } 
: | 60 

‘ 2162, 2 


At the end of the eclipfe at Cambridge at 2" 45’ 9’ accord- 
ing to the above afflumption, 


F The 
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The fun’s longitude, 4313°14" 32,9 
The moon’s ecliptic longitude, . 414 1 47,7 
The moon’s latitude, 27 56, 9 
The fun’s right afcenfion, 135 42 56 
The right afcenfion of the mid-heaven 177 Ol! 
Angle pPZ, 92 59 49 
== 87 o 11 
Complement 2 59 


Hence : 

The altitude of the nonagefimal degree, 53.7 40 
Angle PpZ 67 45 30 
The longitude of the nonagefimal degree, 5 7 45 30 
Angle Zp» =—B 23 43 42 
The moon’s parallax in longitude from. the fun, 17 3ia® 
The moon’s parallax in latitude from the fun, 32 22, 4 
©» as before, 1837,2 


Ep 265. 5 
The vifible diff. of long. of ©’s and p’s centers== @E 1817, g 


==, 30' 17."49 
The moon’s ecliptic long. by a net 
4 14 2.22, 5 
according to the above affumption, 
The true diff. of long. of © and » by obferva. at the end 
of the eclipfe, according to the affumption, 


bar 49, 6 
60 


2869, 6 
The difference at the beginning as above, 2162, 2 


The wholemotion of » from © accord. tothisaffum. 5031, 8 
5031% 
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5031", 2 11146“ os 2162‘ 2: 47891“ —= 14 19/ 492.44 
The beginning of the eclipfe at Cambridge, Il 39 23 





Theecliptic g of © and p by obferva. — Ke TL 
to the foregoing aflumption, . . ) Sag 
Time of 6 at Greenwich by obfervation, 5 43 47+ 





The difference of meridians by this aflumption, 4 44 35 


By this it appears, that the aflumed difference of meridians, 
viz. 4™ 42°25, differs much from the truth : But the paral- 
laxes refulting from this aflumption, are fo very near thofe re- 
fulting from the firft, that it is evident they may be employed 
in the remaining part of the procefs, without caufing any fen- 
fible error. Let 4 44‘ 35%, the difference of meridians now 
found, be ufed as a new-affumed difference, which will give 
the moon’s latitude at the beginning of the eclipfe at Cam- 
bridge 36’ 16‘’, 5, and at the end 27’ 51’, 2, and by a pro- 
per procefs we fhall find the vifible difference of longitude of © 
and p at the beginning 1589”, 3, and the true difference 2165 ', 
6 ; and at the end the vifible difference 1817,“ 1, and the true 
2868°’, 8. Hence we find the time of ecliptic conjunction ai 
Cambridge o* 59/17: ‘, and the difference of meridians be- 
tween Cambridge and Greenwich 4° 44‘ 30, but half a fe- 
cond different from what it was at firft found. 


i 


If inftead of finding the difference of meridians at once, by 
the conjunction at each place, any one chufes to find it by the 


beginning and end feparately, he may eafily do it. 


F 2 At 
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At the beginning of the foregoing eclipfe at Greenwich, it 
appears, that the moon’s ecliptic longitude by obfervation was 
45° 13° 3° 36”, 0, but when it began at Cambridge, her lon- 
gitude by obfervation was but 45 12° 31/6“. The difference 
is 32/29", 4 = 1949’, 4. Let us find hew long the moon 
was in pafling over this portion of the ecliptic, thus, 


The p’s horary mot. inlong. 29/295 ==1769",5 3 2478506 
: 1 hour, 3600 3. 5563025 
+ 1949, 4 3 2899010 





3966 3 5983529 


= 1% 6’ 6" 


By this it appears, that it was 1™ 6’ 6“ after the eclipfe be- 
gan at Cambridge, before the moon had the fame longitude, as 
when the beginning was obferved at Greenwich : Therefore, 
to 11" 39423“, A. M. add 1" 6‘6'’ ; the fum o* 45° 29/4 
fhews the time at Cambridge, when fhe had the fame longitude 
as at Greenwich at 5"-29' 57; and the difference 4" 44’ 28’ 
is the difference of meridians in time, between thofe two places 
us deduced from the obfervations of the beginning of this 
eclipfe. By a fimilar procefs, we find the difference refulting 
from the ebfervations of the end to be 4" 44/314’’. The 


mean is 4™ 44'294''. 


Another folar eclipfe, the obfervations of which we make ufe 
of, to determine the difference of meridians between Greenwich 
and Cambridge, is that of June 24, 1778. As the clouds 
were troublefome, at that time, at Cambridge, and confequent- 

ly 
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ea ee 
Pay ea 


MATHEMATICAL PAPERS, 4s 


ly the obférvations fomewhat uncertain, we may také the obfer- 
vation of the end of the eclipfe made at Chelea, by the Rev. 
Mr. Payfon, who' had a’ very’ favdtirable timé. And! as Mr. 
Payfon and I have, by terreftrial meafurément; mide‘ with much 
precifion, found Chelfea to be 26°" inrfime eaft of Cambridge, 
this: obfervation is the fame to our purpofe, as if made in Can 
bridge. 


The beginning of this eclipfe was obferved by the Rev. Dr, 
‘Nevil Mafkelyne,. at the Royal Obfervatory at Greenwich, at 
3" 40° 11"', andthe end at 5" 25’ 12’’ apparent time.* At 
Chelféa, the end was obferved by the Rev. Phillips Payfon, at 
his own houfe, at 11" 38/237’, A. M. apparent time. 


At the Royal Obfervatory at Greenwich, at 340‘ 11'’ appa~ 


rent time. 
The fun’s longitude by Mayer's tables, ce ee 
The moon’s ecliptic longitude, 33. 6 42, 6 
The 


* [am indebted to Mr. De La Lande, a celebrated memberof the’ Royal Aca- 


; alemy of Science: at Paris, fot the European obfervations of this eclipfe ; who, in 


2 very obliging manner, ina letter of November 30, 1781, communicated them 
tome. ‘They are as follow : 


.At Oxford, Greenwich,, Deptford, Stockholm, Paris, 
Beg. 3% 33/44" 3 40 ar” = 3h gol a2” shy 4/19” he 53! sel or 13! 
Endis 19 48 5 25 12% 145 25 11% 6 13°25 

Marfeilles, Padua, Milan, Cadiz, Touloufe, 
Beg.4 12° 0 4 4146 4 29 9g 3 1853 3 52 270r240r 22 
End.6 146° 6 21 41 6 12 0 5 26 25: 

As the beginning only was obferved at Paris, I have taken the obfervations mad- 
at Greenwich, where the end as well as the beginning of the cclipfe was feen. 
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The moon’s latitude north increafing, IQ’ 20”,7 


The fun’s horary motion, 2 

The moon’s horary motion in long. in the ecliptic, 37 

The moon’s horary motion in latitude, . 3 

The moon’s horizontal parallax, 61. 
The fun’s horizontal parallax, 

The fun’s right afcenfion, 93°20 

The right afcenfion of the mid-heaven, 148 23 

Angle pPZ, 121 36 


= §8 23 
Complement 31 36 


The fun’s femi-diameter, 15 


The moon’s horizontal femi-diameter, 16 
The obliquity of the ecliptic, 23 28 
PZ, &c. as before, 


Hence 
The altitude of the nonagefimal degree, 54 13 
Angle PpZ, 41 5 
The longitude of the nonagefimal degree, 4 11 5 
Angle Zpp = B, 37 58 
The moon’s parallax in longitude from the fun, 30 
The moon’s parallax in latitude from the fun, 35 
The moon’s augmented femi-diameter, 16 


23, 0 
36, 3 
9, 8 
7, 6 
8, 4 
36 
21 
39 
21 
39 
47 
40, 
6 


45 
7 
7 
35 
47, © 
59, I 
51, 8 


The fum of o’s &p’s femi-diam.—4.“,5 forinfl. =o), 1954”,3 
The moon’s vifible lat. from the fun = Ep 989, 4 
The vifible diff. of long. of @’sand)’scenters@E, 1685, 3 


= 28° 


The moon’s ecliptic long. by obfervation, 3° 3° 6 


5°33 
44> 3 


At 
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At the Royal Obfervatory at Greenwich, at 5" 25‘ 12" appa- 


rent time. 
The fun’s longitude, eo" @. tee 
The moon’s ecliptic longitude, 3 4 12 21, 0 
The moon’s latitude north, © 42 52, 8 
The fun’s right afcenfion, 93 25 8 
The right afcenfion of the mid-heaven, 174 43. 8 
. Angle pPZ, 95 16 52 
= 84 43 8 
Complement 5 16 §2 
Hence 
The altitude of the nonagefimal degree, 46 II Ig 
Angle PpZ 59: 45. 50 
The longitude of the nonagefimal degree, 4 29 45 50 
Angle Zp» = B, 55 33 29: 
The moon’s parallax in longitude from the fun, 36 33, 5. 
The moon’s parallax in latitude from the fun, 42 20, 7 
The moon’s augmented femi-diameter, 16 47, 8 
Thefum of @’s & )’sfemi-diam.—4'’,5 forinfl. = @p, 1950'',3 
‘Fhe moon’s vifible lat. from the fun = ED, . 1047, 9 
The vifible diff. of long. of ©’sand »’s centers =OE, 1644, 9 
= 27' 24’", 9 
The moon’s ecliptic long. by obfervation, 3° 4°12 10, 6 


Hence it appears, that the motion of: the'moon-by obferva- 
tion; during the eclipfe, with re{pect to the ecliptic, was 1° 
5’ 26’',3 ; but, by Mayer’s tables, it was 1° 5'49'’. Suppof- 
ing then the horary motion by the tables to be true, as is moft 
probable, we may conclude, that there is an error in the moon’s 


latitude, . 
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latitude, as given by them, the correction of which may be 
found, in the manner following : 


The p’s longitude at the beginning, per tables, _ 3° 6320 
The )’s parallax in longitude from ©, — 32 47, 6 





3 2 35.444 
The »’s longitude at the end per tables, 3412 21,0 
The >’s parallax in longitude from © — 36 33, 5 





Subtract 





Difference 
Subtract ©’s motion during the eclipfe, 





Remains p's vifible motion from © per tables, 55 52; 
60 





3352, 9 
The »’s vifi. lat. from © by calculation at beginning, 9894 - 


At the end, 1047, 9 
The »’s vifible motion in Iatitude from the o,* 5 g, 5 


In plate I. fig. I. let EoC be a portion of the ecliptic § == 
335229 the moon’s vifible motion from the fun, during the 
eclipfe. 


* The moon’s vifible motion as it arifes from her horary motion and parallaxes 
in latitude, is not affected by the fmall error in the latitude given by the tables. 


§ Sce note, page 17. 
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eclipfe. Let )E be==the moon’s vifible latitude from the fun, 
at the beginning of the eclipfe, and CL the fame at the end. 
Let »M be drawn parallel to EOC ; then, ML = 
be the moon’s vifible motion in latitude from the fun, during 
the eclipfe, and MDL, the vifible angle of the moon with the 


fun in the ecliptic.* 


58/5 will 


Let )® be the diftance of the ©’s and p’s 


centers, at the beginning of the eclipfe, and OL the fame at the 
end; then the point at © will be the place of the ecliptic con- 


junction ; and the line © D, perpendicular to the ecliptic, and 
cutting the moon’s vifible path »L in D, will be the moon’s 
vifible latitude from the fun, at the time of the ecliptic con- 


junction ; and the line © N, perpendicular to the vifible path, 
and cutting it in N, will be the leaft diftance of centers. 


»M 
-: ML 
=: Radius 


: Tangent angle MopL, i’ 


Sine angle M dL, ae 


- ML 
:: Radius 
s »L 


oL 
: Dpo+Lo 
2: Do—Lo 


: Difference ) N andLN 


G 


3352°59 
58, 5 


3353> 4 


3353'4 
3904, 6 
4, 0 


4, 6 











3 5254206 
1 7675269 
10 
8 2421063 
8 2420401 
1 7675269 
10 
3 5254868 
3 5254868 
3 5915796 
© 6020600 
Oo 6681528 
+) 


* The true fide ML is fo fhort in this fmall figure, that it was neceffary to in- 


creafe it for the fake of illuftration ; but every one knows that the calculations are 
not affected by it, the true length being ufed in them. 
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1yL 1676",7 
'. difference »N and LN +-— 2, 3 


> N 1679, © 


LN 1674, 4 


dO 1954, 3 2909912 
Radius 


2: DN 1679, 0 3 2250507 





Sine angle »ON 59°13° 9340595 
Angle N>D => MDL +1 © 2 
Angle »©D = pOF 60 13 11 
go 
Angle DoE 29 46 49 


Radius 


DO 1954 “53 29099 12 
:; Sine angle pO E 29°46 ' 49‘ 6959990 








: ED 979, 5 9869902 
»’s vifible lat. from © = 16’ 10, 5 S 

From )’s parallax in lat. from @ 35 50, 1 

Sub. D’s vifi.lat.fromOnow found 16 10, 5 





Remains )’s correct latitude, 19 39, 
y's lat. by Mayer’s tables, 19 20, 





Error of the tables in »’s lat. — 18, 


* As the time both of the beginning and end of the eclipfe is ufed in deducing 
this error, there is no need of finding CL, which would give the fame. 
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Thus it appears, by the Greenwich obfervations of the be- 
ginning and end of this eclipf, that the latitude of the moon, 
given by Mayer’s tables, is 18’’, 9 too fmall,* which correc- 
tion, being applied, will give her latitude at the beginning 19° 
39"", 6, and at theend 25’ 11’', 7. Hence the vifible differ- 
ence of longitude, at the beginning, was 28’ 16'’, 3, and at 
the end 27’ 36°’, 7 ; and the true longitude by obfervation 3° 
3° 6’ 33’, 3 and 3% 4° 12’ 22’’, 4, the difference being 1° 
5’ 49'', as by the tables. The true difference of longitude 
between the fun and moon, at the beginning, was 151'’, 3, 
the moon’s longitude being the greateft : Therefore, >’s horarv 

oS Oo Oo d 
x10tion from © 2113'',3 : Thour= 3600" ::151''s 3: 2573"" 
== 4’ 173'' ; which being fubtracted from 3" 40’ 11” (the ob- 
ferved time of the beginning of the eclipfe at Greenwich) be- 
o ro) 

caufe the moon had really paffed the conjunction, leaves 2* 2¢’ 
y ? +: 34 

53+‘ for the apparent time of the true ecliptic conjunction. 


Let us now aflume 4: 44° 4” for the difference of meridians 
between Greenwich and Cheifea, and find the elements for 
Chelfea, at the end of the eclipfe, viz. At 11™ 38/23”, an- 
iwering to 4" 22‘27‘‘at Greenwich, according to this aflump- 


tion. 
At Chelfea at 11" 38‘23%, A.M. apparent time. 
he fun’s longitude, a. a? Cees 
The moon’s ecliptic longitude, 24 8: 99i 5 


G2 The 

) 
* By the Oxford obfervations of the beginning and end of this eclipfe, the error 
in latitude, in Mayer’s tables, was — 20", 6, differing but o”, 7 from the error 


found by the Greenwich obfervations. 
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The moon’s lat. corrected by the Greenwich obferva. 21 
The moon’s horizontal parallax, — - 61 
The fun’s right afcention, 22 25 
The right afcention of the mid-heaven 58 10 
Angle pPZ, 58 10 
I 50 
Complement 87 58 10 
The latitude of Chelfea, 42 25 11 
Reduced to the center, 42 10 20 


Complement = PZ 47 49 40 


Hence 
The altitude of the nonagefimal degree, 7117 6 
The longitude of the nonagefimal degree, 2 28 24 40 
Angle Zp) = B : eg 8 a 
The moon’s parallax in longitude from the fun, s t2, 3 
The moon’s parallax in latitude from the fun, 19 32, 6 
The fum of ©’s & D’s femi-diam.— 4"',5 for infl.=op, 1959",8 
The moon’s vifible latitude from the fun, 140, 6 


The vifible diff. of long. of ©’s and »’s centers== @E 1954, 7 


= 32° 3457 
The moon’s ecliptic long. by obfervation, ase $. 4 
The true diff. oflong. of © and D wees 


ing to the aflumption, 


27 18, 9 
= 1638'49 


»'s horary motion from © 2113%, 3: I hour == 3600°’, :: 
16384, 9 : 27924‘ = 46‘ 32‘. Subtract 46’ 32’" from 11 
38/23, the time of the end of the eclipfe at Chelfea, and 
the remainder 10” 51/51, A. M. will be the time when the 


true 
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true ecliptic conjunction happened. This fubtracted from 3" 
35‘ 53, ', P. M. the time of the true ecliptic conjunction at 
Greenwich, leaves 4 44’ 21'' for the difference of meridians 
between thefe two places. To this add 26”, the difference of 
meridians between Cambridge and Chelfea ; the fum, 4> 44' 
28: will be the difference between Cambridge and Greenwich, 
by the obfervations of this eclipfe. 


Deduétions from the obfervations of atranfit of Mercury, No- 
vember 5, 1743, for determining the difference of meridians 
between Paris* and Cambridge. 


At Paris, November 5, 1743, a tranfit of Mercury was ob- 
ferved by 


1ft. inter. contact. 
Apparent time. 


il Moraldi, Vac the Royal Obfervatory, 8 40‘ 464 
Mr. Caffini, jun. 8 40 34 


The Abbe de la Caille, at College Mazarin, 8 40 38 
Mr. Caffini, fen. at Thury, 8 40 31 





The mean, 8 40 37%. 


2d. inter. contac. ad. exter. contac. 
Mr. Maraldi, ig ts" 1 12 18 
Mr. Caffini, jun. I 10 26 is Oe 
The Abbe de la Caille, I 10 3 1 11 58 
Mr. le Monnier, jun. sag 1 9 54! a 
Port St. Honore, ” 
Mr. 


* A bad flate of the atmofphere prevented this tranfit from being obferved at 
Greenwich. 
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Mr. Cafiini, fen. 1h 10’ 28” 








Mean, 1 10 13} k 82 20 


Hence it appears, that at the egrefs, Mercury was about 1’ 
57 in making his tranfit acrofs the fun’s limb, the half of 
which, viz. 581, added to the time of the fecond internal 
contact, will give 1" 11/12”, P. M. for the time of the cen- 
tral contact, at the egrefs ; and, fubtracted from the time of 
the firft internal contact, will give the central contact at the 
ingrefs 8" 39' 383“, A.M. 


N. B. The place where Mr. Caffini, fen. obferved is 6” 
in time eaft of the meridian of the Royal Obfervatory ; the 
place where Mr. le Monnier, jun. obferved, 2” weft. The 
times obferved by them are here adjufted to the meridian of the 
Obfervatory. The place where the Abbe de la Caille made his 


obfervations is fo near to the meridian of the Royal Obfervatory, 


that the difference in time is imperceptible. 


At 8 39/383, ‘, A. M. apparent time, at the Royal Obfervatory 
of Paris. 

The fun’s longitude, 7° 12°32'57'\ 206 
Mercury’s geocentric ecliptic longitude, 7 12 45 5, 688 
Mercury’s geocentric lat. fouth decreating, 10 48, 165 
The fun’s right afcenfion, 220 5 40 
The right afcenfion of the mid-heaven, 170 0 21 
Angle pPZ, 99 59 39 

= 80 


* Mr. Caffini, fen. was doubtful of the fecond external contact ; it is therefore 
omitted. 
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a So 0 23“ 
Complement 9 59 39 
Mercury’s diftance form the earth, log. 4 829651 
The fun’s diftance from the earth, log. 4 995787 
:: The fun’s horizontal parallax, 8,58 log. o 933487 
Mercury’s horizoatal parallax, 12, 578 I 099620 
Mercury’s horizontal parallax from the fun, 31,998 
The fun’s femi-diameter, 26" 22, 9 
Mercury’s femi-diameter, ‘, 3 
The fun’s horary motion, a ee, 
Mercury’s geocen. horary mot. in the eclipticretrog. 3 22, 12 
Mercury’s mot.upon©’s difce with refpecttotheeclip. 5 52, 82 
Mercury’s horary motion in latitude geocentric, st..2 
Latitude of the Royal Obfervatory at Paris, 48°50 14 
Reduced to the center, 48 35 26 
Complement = PZ 41 24 34 
Hence 
The altitude of the nonagefimal degree, 50. 2 38 
The longitude of the nonagefimal degree, 5°28 11 44 
Angle Zp3 = B, 44. 33, 22 
Mercury’s parallax in longitude from the fun, 2 1g 
Mercury’s parallax in latitude from the fun, 2 <7 
The fun’s femi-diameter = © 3 971, 7 
Mercury’s vifible lat. from the fun’s center = Ey 650, 739 


The vifi. diff. of long. of ©’sand ¥’scenters== OE, 721, 484 


= 12' 37, 434 
©’s longitude, * 34.32 S97, °8b5 


Add 
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Add vifi.diff.long.of o’s & y’scent. y beingretro. -++- 12’ 1/44 





7° 12°44 58, 605 
Mercury’s parallax in longitude from the fun, — 2, 15! 





Mercury’s true long. by obfervation, 7 12 44 56, 454 





The true diff.long.o’s & ¥’s cen. by obf.at8™ 39'383,11 59, 249 
60 





719, 249 


N.B. The above references are to Plate I. Fig. I. and IV. 
» being fuppofed changed for y. The various procefles are 
fimilar to thofe made in the foregoing folar eclipfes. 


At 1*11'12’' the time of the central contact of ¥ at the egrefs. 





The fun’s longitude, 7°12°44/19'258 

Mercury’s geocentric ecliptic longitude, 7 12 29 50, gog 

Mercuryss geocentric latitude fouth, 6 54, 174 

The fun’s right afcenfion, 220 16 58 

‘The right afcenfion of the mid-heaven, 238 4 58 

Angle pPZ 41 $5 2 
Complement 58 4 58 


Hence 


The altitude of the nonagefimal degree, 24 16 35 


The longitude of the nonagefimal degree, 7 1 43 37 
Angle Zp3 = B, 10 46 13 
Mercury’s parallax in longitude from the fun, O, 207 


Mercury’s 
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Mereury’s parallax in latitude from the fun,. 3,647 
© 8 as before, 971, 7 
Mercury’s vifible lat. from the fun’s center==Ey 417, 821 
The vifible diff. of long. of o’s and 3’s centers == OE 877, 284 
= 14.37, 284 
Mercury’s true ecliptic long. by obfervation, 7° 12°29 41, 667 


Hence it appears, that Mercury’s motion in geocentric lon- 
gitude in the ecliptic, by obfervation, from his central contact 
at the ingrefs, to his central contact inthe egrefs, was 15' 14”, 
787. According to the horary motion in the elements, from 
whence the calculations: were made, it was 15'14.",779. We 
may therefore take the motion given in the elements, as the 
true, and fay, 5* 52“, 82 == 352”, 82 Mercury's horary moti- 
on upon the fun’s difc with refpect to.the ecliptic : 1 hour = 
3600" ::: 719”, 249 the true difference of longitude of ©’s and 
¥’s centers at the central contact at the ingrefs : 7339‘ = 2" 
2’ 19". This added ta 8 39° 382”, the time of Mercury’s 
central contact at the ingrefs, will give 10" 41‘ 573“, A. M. 
apparent time, for the true ecliptic conjunction, by obfervation. 


The fame tranfit was obferved by Profeffor Winthorp,* at 
Cambridge, who faw the fecond internal contact at 8" 17° 5”, 
et A. M. 


* Profeflor Winthrop, in aletter to Dr. Blifs, Aftronomer Royal, dated z2oth 
June, 1763, and publifhed in vol. LIX, of the Philofophical TranfaStions, commu- 
nicates his obfervations of this tranfit, with the exprefs defign of fettling the long:- 
tude of Cambridge, by comparing them with the European ones ; and he gives it 
as his opinion, that it might thereby bz determined with more exaétnefs, than by 
any obfervations that had been made ufe of, for that purpofe. 


He 
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A. M. apparent time, and the fecond external contact at 8" 18" 
58”; which makes the scontaé& of Mercury’s center, at the 
egrefs, at 8" 18/13", A. M. 


Suppofe the difference of meridians between Paris and Cam- 
bridge to be 4"» 53/45‘, then it was 1> 11/461, P.M. at 
Paris, when it was 8" 18’ 13“, A. M. at Cambridge. 


Elements at 1* 11° 462”, P. M. at Paris, anfwering to 8" 
18’ 11’, A. M. at Cambridge. 


The fun’s longitude, 7°12°44'20",701 


Mercury’s geocentric ecliptic longitude, 7 12 29 48, 968 
Mercury’s geocentric latitude fouth, 6 53, 679 
The fun’s right afcenfion, *< $820. 77 
The right afcenfion of the mid-heaven, 164. 47 
Angle pPZ, : 105 12 
—= 74 47 
Complement 15 12 
PZ, as before, 47 §1 





Hence 
The altitude of the nonagefimal degree, 57 27 17 
The longitude of the nonagefimal degree, 4 28 4 43 
Angle Zp3 = B, 7425 & 
Mercury’s parallax in longitude from the fun, 3, 246 
Mercury’s 


“He informs Dr. Blifs, that his clock was adjufted by correfpondent altitudes of 
the bright ftar of Aries, taken the night before the tranfit, with a quadrant of two 
feet radius ; and onthe day of the tranfit, by correfpondent altitudes of the fun ; 
all which agreed within 5” ; and that he allowed for the difference of the fun’s de- 
cination morning and afternoen. 
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Mercury’s parallax in latitude from the fun, 2'154 
O¥, 9715 7 
Mercury’s vifi. lat. from the fun’s center = EY, 415, 833 


The vifi. diff. of long. of ©’sand y’s certers = OF, 878, 227 

== 14' 38, 227 
From the fun’s longitude, 7 12°44 20, 7Q1 
Subtract the vifi. diff. of long. af o’s & y’scenters, 14 38, 227 





7 12 29 42, 474 
Subtract y’s parallax im longitude from ©, 3, 246 





, I2 29 39, 228 


Remains 3’s geocent. eclip. long. by obferv. 
accord, to the aflumed diff. of meridians, 





The true diff. long. ©’s & 3’s cent. by obferva, 


14. AI, 472 
at 8 184312", A.M. i yt. ae 


60 


—y 


381, 473 





9525.82. > 7600!" 33 881°", 473 2 4994.°" 2 229° 54°". 
Therefore, 
From the time of y’s central contact by 

obfervation at Cambridge, at the egrefs, 
Subtract 2 29 54 


}onis, 1t'’, A.M. 





Rem.the time of the truceclipticconj.byobf. 5 48 7:3, A. M. 
The time of the true ecliptic —— 10 41 573, A.M. 
at Paris by obfervation, 





Difference = the difference of ee ch 
between Paris and Cambridge, 4 53 5% 
‘ H 2 Subtract 


Se ~~ en a 
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Sub. the diff.of merid.betw.Paris &Greenwich, — 9’ 16“,A.M. 





Remains the difference of meridians be- 
tween Greenwich and Cambridge, 
The diff. by the obfervations of the folar 

eclipfe of Auguft 5, 1766, 
Do.by the obf.of thefol.eclipfe ofJune 24,1778, 4.44 28% 


\ 444 347 


! 444 29> 





The mean 444 30; 
Therefore, avoiding fractions, the aaa 4 


- 4 31 ¥ 
of meridians may be called 


E 


{ In a letter to the prefent Aftronomer Royal, publifhed in the volume of the 
Philofophical Tranfactions for 1781, I made the difference of meridians between 
Cambridge and Greenwich, by the folar eclipfe of Aug. 1766, to be 4% 44/ 22” ; 
and by the tranfit of Venus of June, 1769, to'be 4% 44/ 12”, comparing Mr. 
Hitchins’s obfervation of the internal contact only, with Dr. Winthorp’s. The 
mean of thefe two refults, viz. 4>* 44/17”, I gave as the true difference. But as 
the fun was low, when the obfervations of the tranfit were made at Greenwich, 
which caufed an uncertainty attending them, not experienced where the altitude 
was confiderable and the atmofphere clear, I have fuppofed it not expedient to 
make ufe of the refult from this phenomenon, in the foregoing paper. 


In making my deduétions from the folar eclipfe of 1766, in the above appendix, 
‘have taken the mean between the time of the obfervations of the Aftronomer 
Royal, and of his affiftant ; whereas, in the former calculations, I took thofe only 
of the Aftronomer Royal. I have alfo ufed 42° 23/ 28”, for the latitude of Cam- 
bridge, as determined by Profeflor Williams, inftead of 42° 25/; and with thefe 
alterations, having carefully gone over the work anew, I have found the difference 
of meridians, from this eclipfe, 45+ 44/ 29¥, inftead of 4+ 44/ 22". 


The deduétions from the tranfit of Mercury, and the folar eclipfe of 1778s were 
not made, when the above letter was written. 


1 fuppofed it proper to add this note, to fhew the reafon of the difference between 
the refult in this paper, and that ig the letter publifhed inthePhilofophica] Tranfactionss... 
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[ have been particular, in this appendix, in putting down 
the deductions from the obfervations which I have made ufe of, 
in fettling the longitude of Cambridge from Greenwich, that 
any perfons, who may meet with this paper, and are able to go 
thro’ this kind of calculation, may fee what ftrefs is to be laid 
upon the determinations. If the deductions are right, the near 
agreement between the three refults is a ftrong evidence of the 
goodnefs of the obfervations, and the dependence that may be 
made upon the mean refult, for the difference of meridians be- 
tween Greenwich and Cambridge ; which, perhaps, is now 
afcertained to as great exactnefs as the difference between almoft 
any two places, where terreftrial meafurement has not been 
nade ufe of. 


J. Ws 


taker mer 
er see 
ane 


=o S - ; 
qe RL 


Bi PT any ee 


= ee 


, Te 
ee ie Po > ss 
= ees 
RB inns, herrea ™ = 


















= 






ASTRONOMICAL anp 


TY. 4 Menutr on the Latitude of the Univerfity at Cami- 
bridge : With Obfervations of the Variation and Dip of 
the Magnetic Needle. By Samurei Wituiams, F. A. A. 
Hollis Profeffor of Mathematics and Natural Philofophy ix 
the Univerfity. 


f, H E latitude of Cambridge has generally been fuppof- 

ed tobe 42° 25’ north. I cannot find how early, 
by what obferver, or with what inftruments it was determined. 
The eatlieft obfervations at Cambridge of which I can find any 
account, were thofe of eclipfes made by Mr. Thomas Brattle, 
mentioned in the Philofophical Tranfaétions for 1704, No. 292. 
p. 1630. The firft of thefe was of a folar eclipfe, June 12, 
1694. And he there informs us, that in his calculations, the 
latitude of Bo/fox was allowed to be 42° 25’. This has been 
univerfally received as the latitude ever fince that time, and 
probably for many years before. As the ancient inftruments 
belonging to the College were but fmall, I was defirous to ex- 
amine this matter with all the accuracy I could. With this 
view I made the following obfervations. They were taken in 
the Philofophy-Chamber in Harvard-Hall, with an aftrono- 
mical quadrant of two feet and an half radius, made by Sifons. 


I. The 
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r. The latitude of the Univerfity at Cambridge, computed. 
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from obfervations of the meridian altitude of the fun’s up- 






































per limb. 
—a r - 
of the me- . ’s Se- : | ©’s De- . 

Time. | ridian alti- | Refradi- | Orie 4 clitation ~~ — 
tude @’s up- wid meter. | @ | South. eer 
per limb. 

) 1782. pre 

O&. 9] 41° 24’ 30" | 1/ 15” | 16! 5",0 | 6" | 6920'35" 1 42° 23/ 21” 

IO;/4r I 39 r 16 16 55.3 | 6 16 5223 142 23 2553 
11|}40 39 3 . 16 555 | 61715 § |42 23 20,5 
By a mean of thefe obiervations the latitude is. 42” 23! 22",3. 


5 


oat 


The latitude of the Univerfity 
tions of the meridian altitude of ftars near the Equator. 


computed from obferva- 


Obfervations of the meridian altitude of 
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é in the wing of the Eagie. 
Mean of merid. altitudes taken O&t.9, 12, 1782, 50°19" 30!" 
Refraction by De la Caille’s tables, 
True meridian altitude, 


Declin.N. Jan.1,1782, byConnoi. desTemps, 1782, 2 41 55 


wT Q % Y 
ee Inthefhoul-.| In the hand | In the fhoul- | In the fhoul- 
Time. aa the wins | der of An of Antino~ | der of Agua-| der of Aqua- incheArmed 
of theEagie, tinous Us. rius. rius. Aquarius. 
1782. e 
O&. g | 50%rg! 91 48%! g5%] O 7 @ SvnrKt ove #408 @ 
12} 50 19 51 | 48 5 57 | 46 10 34 
23 48 5 48 146 I0 50 
Nov. 1 46 10 33 
3 41 7 8|46 15 45 145 9 35 
4 41 © 53/46 15 33 | 45 9 20 
— 4t_6 53146 15 34 145 9 18 
Mean, | 50 19 30 1485 46,6146 10 39 (41 6 5814615 37,3145 9 24,3 
CALCULATIONS, 
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50 18 35 
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Increafe of declination in 9, 5 months, 
Aberration, 
Nutation, 


Apparent declination N. O&. rt,. 1782, 
Complement of the latitude, 
Latitude, 


»* in the fhoulder of Antinous, 
Mean of merid. altitudes takenO&.9,12,28,1782, 48 
~ Refraction, sii 
True meridian altitude, 48 
Declin.N. Jan.1, 1782, byConnot.desTemps,1782, 0 
Increafe of declination in 9, 5 months, 
Aberration, ‘ 
Nutation, 
Apparent declination N. Oct.-16, 1782, ° 
Complement of the latitude, 47 
Latitude, 42 
® in the hand of Antinous. 
Mean of meridian altitudes taken OC, rz, bal ‘ 6 
4 
and November 1, 1782, 
Refraction, _ 
True meridian altitude, 46 
Declin. S. Jan. 1, 1782, byConnoi.desTemps,1782, 1 
Decreafe of declination in 9, 5 months, — 
Aberration, 


Nutation, + 


Apparent declination S. O&. 22, 1782, I 
Complement of the latitude, 47 


Latitude, 42 
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@ in the fhoulder of guartus. 
Mean of merid. altitudes taken Nov. 3, 4, 5, 1782, 41° 6°58 “ 
Refraction, —- 1 16 
True meridian altitude, 41 5 42 
Declin.S. Jan.1, 1782, by Connoz. desTemps, 1782, 6 30 59 
Decreafe of declination in 10 months, _~ 12,5 
Abberation, —_ 3> 5 
Nutation, -+ 6, 3 
Apparent declination S. Nov. 4, 1782, 6 30 49, 3 
Complement of the latitude, 47 36 31, 3 
Latitude, 42 23 28,7 
« in the fhoulder of Aquarius. 
Mean of merid.altitudes takenNov. 3, 4, 5, 1782, 46 15 37 
Refraction, -- I 4 
True meridian altitude, 46 14 33 
Declia. S. Jan.1, 1782, by Connor. dalton, 1782, 1 22 ¢ 
Decreafe of declination in 10 months, — 14, 3 
Aberration; _— 5, 4. 
Nutation, | -+- 5, 2 
Apparent declination S. Nov. 4, 1782, I 21 50, 5 
Complement of the latitude, 47 36 23, 5 
Latitude, 42 23 36, 5 
y in the arm of Aquarius. 
Mean of merid. altitudes taken Nov. 3, 4, 5,1732, 45 9 24 
Refraction, —_— 1 6 
True meridian altitude, 45. 8 18 
Declin. S. Jan. 1, 1782, by Connoi. desTemps, 1782, 2 28 33 
Decreafe of declination jn to months, — + 34, 8 
I Aberration, 
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Aberration, _- a" 
Nutation, + 4, 
Apparent declination S. Nov. 4, 1782, 2°28'17, 
Complement of the latitude, 47 36 35; 
Latitude, 42 23 245 
The latitude by the meridian altitude of 
in the Eagk, 42 23 25; 
in Antinous, 22, 
in Antinous, 34 


in Aguarius, 36, 
in Aquarius, 24, 





P) I 
* 9 
i] L 
8 in Aquarius, 28, 7 
* 5 
Y 2 

6 


By a mean of thefe obfervations the latitude is 42 23 28, 


The latitude of the Univerfity computed from obfervations 
of the meridian altitude of the pole-ftar. 
Obfervations of the meridian altitude of the pole-ftar, below 
the pole. 

1783. May 27 | 40° 33! 22” 
28140 33 25 
291/49 33 35 
June 5}40 33 22 
Mean altitude, | 40. 33 26 
_ CALCULATION. 
Mean of merid. altitudes taken May 27, 28, + 40 33 26 
and June 1, 1783. Below the pole. 
Refraction by De la Caille’s tables, — «mm 
True meridian altitude, 40 32 9 
Declin.N. Jan.1, 1782, byConngi.desTemps,1782, 88 8 28 
Increafe 
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Increafe of declination in one year, 4. 19,6 
Increafe of declination in 5 months, ale 8, 2 
Aberration, — 17, 0 
Nutation, —- 2-5 
Apparent declination N. June 1, 1783, 88° 8' 41, 3 
Diftance from the pole, 1 51 18, 7 
Latitude, 42 23 27, 7 
From thefe calculations the latitude computed 
1. From obfervations of the fun, is 4222 225-3 
2. From obferyations of fix ftars near theEquator, 42 23 28, 6 
3. From obfervations of the pole-ftar, 42° 87, 7 


In making the above obfervations I fownd it much eafier 
to note the bifection of a ftar by the wire of the telefcope, than 
to determine exactly the point of contact between the limb of 
the fun and the wire. On this account I efteem the obferva. 
tions of the meridian altitude of the ftars more accurate than 
thofe of the fun: And therefore fix upon the mean of all the 
fidereal obfervations as the true 
Latitude of Harvard-Hall at Cambridge, 42° 23°28"", 46 


A REMARK. 

The preceding obfervations will ferve to determine the ac- 
curacy of the quadrant,as well as the latitude of the place. For 
this purpofe I fhall felect the obfervations which were made on 
8 in the fhoulder of Aguarius, and thofe of the pole ftar. 


Apparent declination of @ S. 6° 30/ 49,"2 
Apparent declin. of the pole-ftar N.88° 8/41, ‘3 

Diftance from the pole. I 51 18, i 51 18, 7 
Below the poleatthetimeofobferv. 1 51 18, 74 


I 2 True 
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True meridian altitude of (, 41°.09842° 
True meridian altitude of the pole-ftar, 40 32 9 





Sum of the declinations and altitudes, 179 59 59 


[fence it appears, that the fum of all the errors in the affum- 
ed declinations of thefe two ftars, in the refraction, quadrant, 
and mean altitudes, do not amount to more than one fecond. 
It may therefore be prefumed that the quadrant, obfervations, 
and elements of the calculations are very exact. The reafon 
why the obfervations on @ in Aguarius were chofen to examine 
the quadrant by, was becaufe they are nearer the mean latitude 
than thofe of any other ftar, and therefore may be prefumed to 
be the moft correct. | 


II. Obfervations of the variation and dip of the magnetie 
needle, at the Univerfity in Cambridge. 


Time. Variation. | Dip. Obferver. 
Year. Mon. D. H. ee. C4 


o W . Brattle, 
oW . Winthorp. 
20 W- . Winthorp. 
14. W . Williams. 
o W . Winthorp. 
2W1/69 51 . Williams. 
46 W/ 69 41 . Williams. 
52 W169 41 . Williams. 


1708, 

17425 

1757» 

1761, Feb. 25, 

1763, 

1780, Dec. 25, 1, P.M. 
1782, June 21, 4, P.M. 
1783, Dec. 23, 3, P.M. 





oO AN NNN ONO 








In the year 1782, Profeffor Sewall obferved the diurnal va- 


riation of the magnetic needle during feyeral months. At 
the 


od 
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the fame time I obferved the diurnal alterations in the dipping 
needle. Thefe obfervations are too numerous to-.be inferted 
here. In general, there is aremarkable regularity in the ob- 
fervations taken by the variation needle. ‘The variation gene- 
rally increafes from feven or eight o'clock, A. M. till about 
two or three, P.M. From this time it generally decreafes 
until feven or eight the next morning. The inclination or dip 
is {ubject to rather greater diurnal alterations than the variation ; 
but they do not feem to be fo regular in their changes. The 
leaft inclination I have ever obferyed was 68° 21’ ; the greateft 
70° 56’. : 
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III. 4 Table of the Equations to equal Altitudes, for the La- 
titude of the Univerfity of Cambridge, 42°23’ 28 N. with 
an Account of it’s Conftruction and Ufe. By the Reverend 
Josepn WILLARD, Prefident of the Univerfity. 


HE regulation of a clock, which is made ufe of for 

. aftronomical purpofes, is of the utmoft importance. 
Unlefs it’s going is accurately afcertained, the obfervations made 
by it, however excellent in other refpects, can be of no ufe. 
Every thing, therefore, which tends to facilitate it’s regulation, 
is worthy of attention. 


The beft method to afcertain the going of a clock, where a 
perfon has not a tranfit inftrument fixed in the meridian, is by 
equal altitudes of the fun, taken by fome inftrument adapted 
to the purpofe. Hadley’s oftant is the moft eafily obtained ; 
and double altitudes may be taken by it, by reflection from a 
bowl of fome liquid, which will not be eafily put into motion 
by the air. The oil of tar, or very clean molafies will anfwer 
the purpofe well. 


The method is, to take the altitude of the fun’s upper or 


lower limb, or both, in the morning as far trom noon as may 


be convenient, and note the time by the clock toa fecond. 
The time muft be noted in the afternoon, when the altitude is 
the fame. Then, add half the interval between the two obfer- 
vations, to the time of the morning obfervation, which will 
give the time by the clock, nearly, when the fun’s center pafied 

the 
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the meridian. This would be the apparent noon: exactly, 
if the fun did not alter his declination: But as this is con- 
{tantly varying, a {mall equation, arifing from the change of 
declination between the forenoon and afternoon ob(fervations, 
muft be applied to the time of noon thus found, except at the 
folftices, when the variation is too fmall to make any equation 


necefiary. 


ILLUSTRATION,. 


In Plate I. Fig. VI. let EPQL be the hour circle of fix 
o'clock, and ECQ_a portion of the Equator. Let P be the 
north-pole, L the fouth ; and PZL the meridian of fome 
place. Let the arc /Z¢ mark the latitude of a. given place : 
Then, the point Z will be it’s zenith ; and the arc HOR will 
be a portion of the horizon, O being go° diftant from Z. Let 
the arc mxg mark the fun’s declination,.in the morning, at a 
time when his altitude is taken, and avz the declination in the 


afternoon, when his altitude is the fame as in the morning ob-- 


fervation. Let the angle ZPo be the diftance of the fun from 
the meridian, at the time of the morning obfervation = the 
half interval between the forenoon and afterneon obfervations, 
nearly ; then fide PZ will be the co-latitude of the place, the 
fide Po the fun’s co-declination, and the fide Zo the fun’s co- 


altitude or zenith diftance. Let the co-altitude Zo be fet of 


from. Z to r, a point in the arc of the fun’s declination, at the 
time of the forenoon obfervation, and through:r draw the arc 
PrL. Let Zo alfo be fet off from Z to S, a point in the arc 
of the fun’s declination, at the time of the afternoon obferva- 
tion, and through S draw the are PSL. Then, it will be evi- 
dent,, 
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dent, that when the fun has the fame zenith diftance in the af- 
ternoon obfervation that he had in the forenoon, he will be 
further diftant from the meridian by the fpace 7, meafured: 
upon the Equator, equal to the angle pPg. Bifect the angle 
©PS, and draw the pricked arc PLL, (the fame as adding the 
half interval to the time of the forenoon obfervation) which 
fhews the mean noon ; but it is as much after the apparent 
noon, or the true time of the fun’s pafling the meridian, as 
the {pace C+ upon the Equator, which is equal to half pg. 
The time anfwering to C4, therefore, muft, in this cafe, be 
fubtraéted from the mean noon, which will reduce it to the 
meridian PCL, or, which is the fame thing, give the true time 
when the fun paffed the meridian, by the clock. This equa- 
tion, C4, may eafily be found trigonometrically, by the trian- 
gles PoZ and PSZ, 


EXAMPLE. 


At Cambridge, latitude 42° 23’ 28‘ N. fuppofe the altitude: 
of the fun taken April 2, 1783, at 8" 40’, A. M. i.e. at 3% 
20’, or 50°, from the meridian, and the correfponding altitude 
taken in-the afternoon ; required the equation to the corref- 
ponding altitudes ? 


April 2,178 3, at 8" 40’,A.M. 
©’s declination, 

At 3" 20’, P. M. ditto, 5 7 22 Com.==PS 84 52 38 

Co-latitude, | = PZ47 36 32 

Angle ZPo = 3" 20! = 50 Oo © 


ts 1‘00”Com.=Po 84° 59! 0” 


fa 
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In the triangle ZPo, given fides PZ and Po, andthe includ- 
ed angle ZPo, to find fide Zo the co-altitude or zenith dif- 
tance of the fun at the time of obfervation ? Z is perpendicu- 


lar to Po. 
Radius, 





: Sine co-angle ZP@ 40° ‘0 of g 8080675 
:: Tangent PZ 47 36 32 10 ©60396043% 
¢ : Tangent fegment Pz 35 9 6 g 8476723: 
a Po 84 59 oO 
4 Diff. = fegment oi 49 49 54. | 
4 Sine Co-Pz 54 5° 54 9 9125573 A 
4 : Sine Co-o7 40 10 6 9 8095836 it 
< :: Sine Co-PZ 42 23 28 9 8287809 i 
: : Sine Co-Zo 42a. °F. gy 9 7258072 “i 
Zo = ZS 373° § 

















Sum of fides 





* fum 








« fum—PZ 








~ fum—P§ 




















190 21 15 





95 10 37> § 





47 34 55 § 





10 17 59, 5 
K 


In the triangle ZPS are given the three fides to find angle 







ZPs. 4 
PZ 47 36 32 i 
PS $4 52 38 if 
ZS = Zo 57 52 § 
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Sine 47°36442'" g 8683857 
Sine 84 52 38 9 9982618 





19 8666475 


: Radius fquare, 20 
:: + fum of fides—PZ = Sine 47 34 5,5 9g 8681039 
» + fum of fides—PS = Sine 1017 59,5 9 2523671 





: Sine of fquare of + 2 ZPS 2|19 2538235 





Sine of + 2 ZPS 33327 9 6769117 
x 2. 





Angle ZPS 7 > 4 
Subtract ZPo 7 





Remains {pace pq, or angle pP¢ 7 9,4 
x 4. 





Reduced to time, 28''29'", 6 
The of which is Cé Oita 4 1% 3 
tion to the equal altitudes, 


This method is accurate, ‘but tedious ; and to fhorten the 
work, formulas have been invented. One deduced by Mr. 
William Wales from art. 256 of Simpfon’s Fluxions.is, perhaps, 
as eafy and concife as any. It is divided into two parts. The 
firft is-compofed of the chauge-in the fun’s declination, during 
half the interval between the obfervations, multiplied by the 
co-fecant of the fun’s horary angle at the times of the obferva- 

vations, 
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tions, multiplied again by the tangent of the geographical lati- 
tude. The fecond part confifts of the faid change in the de- 
clination, multiplied by the tangent of the fun’s declination, 
multiplied again by the co-tangent of the fun’s horary angle. 
When the fun’s declination is north, this fecond part of thie 
equation is to be fubtraéted from the firft ; but when it is fouth, 
it is to be added to it ; and the difference or fum will be the 
equation to the equal altitudes: Which equation is additive, 
when the fun is declining fouthward ; i. e. when the declina- 
tion is north decreafing or fouthincreafing ; but when the con- 
trary, it is fubtractive. 


Thefe rules are to be obferved, when the latitude is north : 
They muft be inverted, when it is fouth. ~ 


The exaétnefs of this formula will appear, by making ufe 


of the foregoing example. 


Whole change in declination 6’ 22. Half do. 3111“ added 
to 5° 1’ 0”, the declination at the time of the morning obfer- 
vation, gives 5° 4'11‘‘ for ©’s declination at noon. 





Half change of declin. 3’ 11“==191“% 2 2810334 
% Secant of co-hour angle, 40° 0’ 0 10 115746¢ 
x Tangent of the latitude, 42 23 28 9 9603952 
Firit part of the equation, 227, 6 2 3571746 


Half 
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Half change declination 1914 


oe, 2810334 
x Tangent declination, 5° 4/41a 


8 9479970 


x ‘Tangent co-hour angle, 49.9. Q 9 9238135 





Second part of the equation, ; 14, 
Which fubtraéted fromthe firft part, 227, 
Leaves the equat. to the equal altitudes, 21 3, 
E= 3:.332,.4 
x 4 


1 1528439 





The equation in time, a ASS oe 


By this formula was the following table calculated ; but it 
is to bé obferved, that the fun’s longitude, inftead of the decli- 


nation anfwering to it, is put down for the argument, as. being 
the moft convenient. 





A TABLE of the EQUATIONS to equal Altitndes, 
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For Lat. 42° 23/ 28” N. 





Half Interval between the Obfervations., 
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A TABLE of the EQUATIONS to equal Altitudes, For Lat. 42° 29/28" N. 





Halt Interval between the Obfervations. 
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A Ml Sa bagieabad cebbelcobva colkie. Site tabeessl tcccekvssebrecdete muta # 
VI+o0 4-24] 14-9211 4-40] 14.40} 4.59]15- Blag.rg]15-34] 15.44) 15-57] 16.42: 16.2841 6.45 17. 3 
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islis. +27 14 §-33 115-39) 15-451 15-52715-59) 16. 8416.18) 16.29} 16.39b46.51 '17- 4 
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20] 12.52] 12-53 ]12.55 12-57] 12-59]13- 2/13. 4°13. -1O} 1 3-13)13-15 
25fit. ; 11.4g/tt. golri.gt fis. s3lrt-56 1.59 + 2]12. § 








VIII + of 10. +31} 10.32 10.34] 10. 36 10.38; 10.40 

5] 9 - 419 5 9: 7] 9 8] 9 9, 9-10 
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15] 5 451 5-45] 5-46] 5-461 5-46] 5-46) 5.47 
20f 3-511 3- 3-51] g. 3-52] 3-52 3.52} 3-53 
25] 1. “SOP 1-59] 2- ISO] 1-59) 1-59) 1-59 
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‘The ufe of the foregoing table will appear eafy by an exam- 
pile.. 


April 12, 1782, the following correfponding double alti- 
tudes of the fun were taken at Cambridge with Hadley’s oc- 
tant. 


D: Alt. Foren. Obf. Afternoon. fnterval. $Intervél. Mean Noon. 
Sun’s up- 1 54°00! 7556/27”. ghar’ of Bh14/ 33” gh 7/162" 1263%43"307 
perlimb. 358 00 8 7 33 35950 75217 356 8£ 12 341 30 


Sun’slow-])? 59 20 8 14 18 $53 © 7 38 42 3 49 21 12 3 39 00 
er limb. 361 20 820 3 347 22 72719. 3 43 39 12 3 42 30 








Mean noon by the clock by the above obfervations, 12 3 41 37 
Equation by the table for change of declina. during the j interval, —13 49 
Apparent time by clock when ©’s center pafled the meridian, 12 3 27 48 


Hence, we find that the clock was 3’ 27448” taofaft for 
apparent. time.. 


The mean < interval to thefe correfponding altitudes is 3'- 
54' 6”. The fun’s longitude at-noon, on the above day, was, 
at Paris, by Connotfance des Temps, o§ 22° 40’ ; therefore, al- 
lowing for the difference of meridians, it was at. Cambridge, o°- 
22° 52’. Hence, by taking the proportion in the table be- 
tween the equations for the + interval 3" 50’ and 4* 0’, and 
for the longitudes o* 20° and o* 25°, for the + interval 3" 
54’ 6” and the longitude o* 22° 52’, we fhall find 13’’ 49%, 
as in this example. 


{ 
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The table of equations to equal altitudes is calculated for la- 
titude 42° 23’ 28” ; but by adding or fubtracting the follow- 
ing {mall equations, or proportional parts of them, the general 
equations may be found, as far as two degrees in latitude more 
er two degrees lefs. Thefe finall equations are put down with 
their fign for the fun’s longitudes, the half intervals and the la- 
titudes to which they are calculated ; and they need no expla- 
nation. 

$ Intervals. % Intervals. 
ahs gh+ 30/ 2h- 4b+ 30! 


of & wl Oo / & a ae 
S. o S.o S. o gLat.4r 23 28N Equ.—30— 36. Lat.40 23 28 Equ.—sg—r i 


©’slong. © O&VI. o CLat. 43 23 28 + 31+ 37- Lat.44 23 28) fe I aed 17 


©’slong. I.rs  IV.35 ue 23 28 ~— 21—— 26. Lat.40 23 28 == 42— 51 
VIL3s5 &X.15 .ELat.43 23 28 te 22-27. Lat.44 2328 + 45+ 55 
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IV. Affronomical Obfervations, made in the State of Mafia- 
chufetts. By Profefor WiLLiamMs. 


Obfervations of the eclipfes of the fun and moon, in the years 
1761, and 1764 ; and from 1770 to 1784. 


1. An obfervation of a lunar eclipfe, November 12, 1761, at 
Waltham. 


HE weather was fo cloudy that I could only make the 
following obfervations of this eclipfe.— 


Temp. app. 
The fhadow reached Kepler, 16%59° of 
Mare Vaporum, 17 7 40 
Tycho, 14 25 
Menelaus, 17 28 
Mare Crifium, 28 11 
Tosal immerfion, 45 10 


2. An obfervation of a lunar eclipfe, March 17, 1764, at 
Waltham. 
The moon rofe behind a cloud that lay along the horizon, 
but foon began to appear : About 6" 107 I faw her confiderably 
eclipfed : Tycho was then covered. 


The fhadow reached Neéfaris, 65-30° 
Copernicus, 32 
Mare Vaporum, 43 
Menelaus, 55 


L Archimedes, 
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The fhadow reached Archimedes, 
Mare Crifium, 
covers Mare Crifium, 17 
Tycho begins to appear, 12 
leaves Mare Crifium, 21 


End of the eclipfe, 39 54! 


Thefe obfervations were made with a reflecting telefcope about 
four feet in length : And the clock was adjufted by a meridian 
line, and correfponding altitudes of the fun. 


3. An obfervation of a folar eclipfe, November 6, 1771, at 
Bradford. 


The beginning of this eclipfe could not be obferved, the 
weather being cloudy. At 1" 36’ 42“, it was evident that the 
eclipfe was begun. The clouds prevented alfo any obfervation 
of the quantity of the eclipfe : But I had a good obfervation of 
the end, which was at 3" 47’ 2'' apparent time. 


4. An obfervation of a lunar eclipfe, April 6, 1773, at 
Bradford. 
Temp. app. 
Beginning of the eclipfe, 14™32' 384 


The fhadow reaches Grimaldus, 4° 43 
Mare Humorum, 41 53 


covers Mare Humorum, 47 38 
reaches Tycho, 52 23 
Kepler, r 28 
Copernicus, Il 20 
Mare Tranquillitatis, 27 13 
Mare Fecunditatis, 32 54 

Mare 
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3 
The fhadow reaches Mare Serenitatis, 42tist 

Mare Crifium, 58 8 

leaves Mare Crifium, 16°43 23 

Mare Humorum, 45 23 

Mare Tranguillitatis, 52 25 

Tycho, 59 38 

End of the eclipfe, 17 20 I0 


The laft obfervation was attended with fome uncertainty ;— 
the moon being near the horizon, and the day-light far ad- 
vanced, 


5. An obfervation of a lunar eclipfe, July 30, 1776, at 
Bradford. 

This eclipfe was total : But the beginning of it, and the be- 
ginning of total darknefs were invifible at Bradford, both hap- 
pening before the moon rofe. I was in hopes to have feen the 
end of total darknefs, but was prevented by clouds. At 8' 30’ 
the fky became perfectly clear, fo that I had a good obfervation 
of the end of the eclipfe, which was at 9"2' 44% 


6. An obfervation of a folar eclipfe, June 24, 1778, at 
Bradford. 

The beginning of this eclipfe could not be obferved, the fun 
being wholly covered with clouds. At 108" they broke away : 
And though often interrupted afterwards, I was able to note 
the following phenomena. 


About 10*® 16’, the horns of the fun were obferved to have 
an equal altitude, being in a line parallel to the horizon. At 
10% 23’ the lucid parts of the fun amounted to 2' 45; whence, 
L, 2 as 
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as the firn’s apparent diameter was 31’ 34”, the eclipfed’ parts 
were 28’ 49”, or 10 digits and 57 minutes. This was very 
near the time of the greateft obfcuration : But whether it 
was exactly fo I could not determine, the fun being obfcured 
juft before and after this obfervation. At i0"25” a large {pot 
emerged from the fhadow. At 10"59’ four other large {pots 
were wholly within the lucid part. . At the end of the eclipfe 
the {ky was become clear, and by a good obfervation I found. 
this to be at 11> 38" 16“ apparent time. 


During the eclipfe, there was a very fenfible alteration in the 
ftate of the avr. A chill, and a damp were very generally felt. 
The mercury in the thermometer at g' 4’, juft before the eclipfe 
began, was at 67°1. At1020’, it fell to 66°: At the end 
of the eclipfe it rofe to 73° ; and at noon it was at 74°. 


As the time of the greateft obfcuration came on, that part 


of the iky, which was free from clouds, changed from an azure 
blue, to amore dark and dufky colour: And the dew fell fo faft 


as to wet the paper we were ufing to a confiderable degree. 


As this eclipfe was fota/ in fome of the /outhern flates, I was 
very defirous to have it carefully obferved in feveral places, in 
hope that a fufficient number of obfervations might be collect- 
ed to determine the exact path and limits of the fhadow : And 
it was with much regret that I found myfelf prevented by the 
weather from making a more compleat obfervation. 


An obfervation of a lunar eclipfe, December 3, 1778, at 
Bradford. 


Beginning 
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4 Temp. app. 
4 Beginning of the eclipfe, Ti-4r’ 14’ 
“4 The fhadow reaches Mare Serenitatis, 12 6 6 
5 Copernicus, 13 53 
Mare Tranquillitatis, 23 12 
Mare Crifium, 28 15 
leaves Mare Imbrium, 13 47 8 
Mare Serenitatts, 54 0 
Mare Crifium, 59 39 
End of the eclipfe, 14 § 20 


the air. 


ter’s fecond fatellite, May 29, 1779, at Bradford. 





‘The emerfion of the fatellite was at 8 58 

Beginning of the eclipfe, 10 15 

The fhadow touches Tycho, 35 

Copernicus, 40 

Mare Serenitatis, II oO 

Mare Crifium, 18 

. Beginning of total darknefs, 28 
a End of total darknefs, 12 50 
be The fhadow leaves Tycho, 13 27 

Mare Serenitatis, 38 

Mare Crifium, 54 

End of the eclipfe, 14 3 


Thefe obfervations were made in a very favourable ftate of 


8. An obfervation of a lunar eclipfe, and an emerfion of Jupi- 


‘3 
41 
15 
35 

6 
15 
39 
41 

f 
57 
49 
51 


During 
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During the whole time of this eclipfe, the weather was very 
favourable for obfervation. All the obfervations made at Brad- 
ford, were taken with a reflector made by Nasrne, magnifying 
about 55 times. The times were fhewn by a good clock, care- 
fully adjufted by equal altitudes of the fun, the day before and 
the day after the eclipfe. 


g. Obfervations of a folar eclipfe, Otober 27, 1780, made 
on the eaft fide of Long-I/land, in Penobfcot-Bay. 

A total eclipfe of the fun is a curious and uncommon phe- 
nomenon. From the principles of aftronomy it is certain that 
a central eclipfe will happen, in fome part of the earth, in the 
courfe of every year : But it is but feldom that a total eclipfe of 
the fun is feen in any particular place. A favourable oppor- 
tunity prefenting for viewing one of thefe eclipfes on October 
27, 1780, the American Academy of Arts andSciences, and the 
Univerfity at Cambridge, were defirous to have it properly ot- 
ferved in the eaftern parts of the State, where, by calculation, it 
was expected it would be total. With this view they folicited 


the government of the Commonwealth, that a vefiel might 
be prepared to convey proper obfervers to Penodb/cot-Bay ; and 
that application might be made to the officer who commanded 


the Arit:/h garrifon there, for leave to take a fituation conveni- 
ent for this purpofe. 


Though involved in all the calamities and diftrefles of a 
fevere war, the government difcovered all the attention and 
readinefs to promote the caufe of fcience, which could have 
been expected in the moft peaceable and profperous times ; and 
pafied a refolve, directing the Board of War to fit out the 

Lincoln 
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Lincoln galley to convey me to Penobfcot, or any other port at 
the eaftward, with fuch affiftants as I fhould judge neceflary. 


Accordingly, I embarked Oétober 9, with Mr. Stephen 
Sewall, Profeffor of the Oriental Languages, James Winthrop, 
Efq; Librarian, Fortefque Vernon, A. B. and Meff’rs. Atkins, 
Davis, Hall, Dawfon, Renfalear, and King, Students in the 
Univerfity. We took with us an excellent clock, an aftrono- 
mical quadrant of 2+ feet radius, made by Sz/ons, feveral tele- 
fcopes, and fuch other apparatus as were neceflary. 


On the 17th we arrived in Penobfcot-Bay. The veffel was 
direéted to come to anchor in a cove on the eaft fide of Long- 
Tfland. After feveral attempts to find a better fituation for ob- 
fervations, we fixed on this place as the moft convenient we 
had reafon to expect :* And on the 19th we put our inftru- 
ments on fhore, fet up the clock and quadrant in a building 
facing towards the fouth, near the houfe of Mr. Shubael Willi- 
aims, Where the following obfervations were made. 


OcTOBER 20. 
Correfponding altitudes of the fun taken with a reflector fitted 


with vertical and horizontal wires. 

Time 
* As the officer who commanded at Penobfcot, in his anfwer to the application of 
the government, had limitted us to a time wholly inadequate to our purpofe, from 
the 25th to the 30th of October, we were obliged to make a fecond application for 
leave to enter Penob/eot-Bay Leave was granted, but with a pofitive order to have 
no communication with any of the inhabitants, and to depart on the 28th, the day 
after the eclipfe. Being thus retarded and embarrafled by military orders, and al- 
lowed no time after the eclipfe to make any obfervations, it became neceflary to fet 
up our apparatus and begin our obfervations without any further lofs of time. In 
the courfe of which, we received every kind of afliftance fromCapt.Henry Mowatt, 

ef the Albany, which it was in his power to give. 
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Tume by the clock. 

Kaftern az. Weittern az. Meridian. 
i hae WRK ee eS ak Sa ag 

ee 48 28 13 
238 48 4l 34 11 

33 57 135 5 

Mean, 12,.7§ 
Equation of altitudes, -L 17, 50 


II 99 
4 So 





©’s center on the meridian, $2. §. 1BOn25 

Clock too fait, § 90) ag 

Meridian altitude of the fun’s upper limb, taken with the af- 
tronomical quadrant, een ee ae” 


OcTOBER 2I. 


Correfponding altitudes of the fun taken with a reflector. 


Time by the clock. 

Eaftern az. Weltern az. Meridian. 

26° eye a ee ae ee OO Ae 
13 45 54 455 5 
2r 35 si 52 435 5 
28 28 eso 46, § 
a 41 45 
35 17 38 44, 
45 53 27 44, 


Mean, 45 
Equation of altitudes, + 17, 
©’s center on the meridian, Tie, Mee * 
Clock gains in 24 hours, I .32, 25 





OCTOBER 
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OCTOBER 22. 
Thick fog all day. No aftronomical obfervations. At 8% 
15’, A.M. I put the clock back 15’, and lengthened the 


pendulum. 























OCTOBER 23. 
Thick fog all day. No aftronomical obfervations. 


OCTOBER 24. 


Correfponding altitudes of the fun, taken with the quadrant. 
Time by the clock. 














Faftern az. Weftern az. Meridian. 
Qh oy! 47% c 44! 58“ 11> 53’ 22/',5 
4 55 40 52 23> 5 
7 58 38 54 26 Ha 
ae 35 23 27 i. | 
14 57 gu st 24 Wi 
Mean, Ir 53 24, 60 Fite 
Equation of altitudes, + 16, 75 y if 
©’s center on the meridian, Il §3 41, 95 | th 
Clock too flow, 6 58, 65 th 
Meridian altitude of the fun’s upper limb, 33°51 643" ‘ 
In the night I obferved the meridian altitude of 
Rigel, 37 16 1 5 
Sirius, 29 19 oO 
Procyon, 5I 30 26 


OCTOBER 25. 


Correfponding altitudes of the fun, taken with the quadrant. 


M Time 
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Time by the clock. 

Eaftern az. Weftern az. Meridian. 

Be 95° 19% | gh aah 3g,” gah sgt 38% 
35 4 ‘3 3" * 17: § 
36 43 It 53 18 
38 «16 10 20° 18 
42 4 6 28 16 
45 16 3. 16 16 
46° 0 $. 3 16,5 
47 38 o 53 15, § 
49 16 59 «II 13,.5 
57 16 ae 12 
a a 25 14 

fa 47° 47 "3 





Mean, | II 54 15, 66. 
Equation of altitudes, ob 16, 63 


©’s center on the meridian, . If 54 32, 20% 
Clock too flow, F. 27, 7t: 
Clock gains in 24 hours, 50,94. 


Meridian altitude of the fun’s upper limb, 33°31 4% 
In the night I obferved the meridian.altitude of 
Rigel, 37°16 15 
Sirius, 29 19 6: 
Procyon, §1°30 30: 


OcTOBER 26.. 


Correfponding altitudes of the fun, taken with the qua- 
drant. 


Time 
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Time by the clock. 


anal - “ eas 
al t= 


- a — ETT Te ren : ee epee eee 








Eaftern az. Weftern az. Meridian. 
8» 30’ 56” 3 19° 13” = 11* 55" 4°55 Vi 
32 3! 17 41 6 i 
34. 3 eae 4. i 
34 45 15 26 55 5 ' 
36 25 13 46 S».5 Wi 
37 56 12 13 4s 5 it 
Mean, Ir 55 5 | 
Equation of altitudes, + 16, 53 
©’s center on the meridian, II §5 21, 53 | 
Clock too flow, 4 38, 47 | 
Clock gains in 24 hours, 49, 24. | 











OCTOBER 27. 
Correfponding altitudes of the fun, taken with the quadrant. 
Time by the clock. 
Eaftern az. Weftern az. Meridian. nah 
ey 189 Pag 30% ai" 56h ge" AM 
8 32 43 15 53> 5 lit 
9 14 42 32 53 
: 10 48 40 56 52 
12 6 39 40 53 
4 15 41 36 15 58 
a 17 23 34 26 541 5 
18 33 33 13 53 pi 
19 23 32 25 54 ' rie 
20 56 30 48 52 he 
24 11 27 36 53> 5 Voie 
M 2 Eaftern ih ie 
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Eaftern az. Weftern az. 

ag°..06° 26" 18’ 

26 21 25 33 57 
29 39 22 16 


31 12 20 36 54 
$3 «St 18 28 

35.5 16 48 56, § 
36 27 15 26 56, 5 





Mean, iI" 55° 545 33 
Equation of altitudes, + 16, 40 
©’s center on the meridian, Ir 56 10, 73 
Clock too flow, 3 49, 27 
Clock gains in 24 hours, 49, 20 


OBSERVATIONS OF THE ECLIPSE. 

Four perfons obferved the folar eclipfe with me. Profeffor 
Sewall, James Winthorp, Efq; Meff’rs. Dudley Atkins, and 
John Davis, two young gentlemen of the Univerfity, who had: 
made good proficiency in mathematical ftudies, and been pretty 
conftantly employed in making obfervations for feveral days 
before. 


At 8 20’, A.M. with an object-glafs micrometer applied to 
a reflecting telefcope of twelve inches focus, made by Sort, I 
meafured the fun’s diameter parallel to the horizon, and bya 
mean of ten obfervations, I found it 32‘17'', 33. 


With a reflecting telefcope of two feet focal length, made 


by Séort, and a magnifying power of ninety times, I obferved 
the beginning of the eclipfe at 11" 11’ 8'’, 


Soon 
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Soon after I had noted the beginning, I adjufted the micro- 
meter to the direction of the fhadow ; and during the increafe of 


the eclipfe, made the following obfervations on the quantity. 









Lucid Parts Lucid Parts 
App. time, by the Mi- Lucid Parts | App. time, by the Mi- Lucid Parts 
crometer. reduced, crometer. reduced. 
air ae: ey 8 
> 2s a 
he 7 ff * > , f fee ih " = a ? n 
t1 27 58 1 ir 16 25 12, 8{12 © 48 17 19 12 17; 9 
29 «1 10 16 24 31, 8 4 0 16 10d 11 18, 3: 
30 12 Q 12 = 23-425 § 6 52 137 9 8, 8 
33 38 8 9 22 51, 0 9 3 13. 32 8 17, 4 
35 49 7 18 22 32, 6 12 48 10 15 7 21,9 
38 14 5 12 20 57, 9 13 38 9 16 6 42, 8 
42 24 3 4 19 195 3 17 26 7 2 4 51,9 
45 24 1 6 18 1, 2 19 36 6 17d 441, 5 
49 36 Oo 23 15 16 16, 3 21 24 514d 3 54) 3 
5L 53 sx. 9 15 18, 8 22 51 4 18 3 21,4 
54 33 21 18 15 Oy 3 25 13 2 10 I 42, 7 
56 16 19 13 13 27, 8 26 50 I 13 1 7,8 
58 35 18 7 12 34, 4 28 48 12.. 24, 7 


Immediately after the laft obfervation, the fun’s limb became 
fo {mall as to appear like a circular thread, or rather like a very 
fine horn.. Both the ends loft their acutenefs, and feemed to: 
break off in the form of {mall drops or ftars ; fome of which 
were round, and others of an oblong figure. They would fe- 
parate to a {mall diftance : Some would appear to run together 
again, and others diminish. until they wholly difappeared. 
Finding it very difficult to meafure the lucid part any longer, I 
obferved again in the larger telefcope, looking out for the total 
immerfion.. After viewing the fun’s limb about a minute, I 
found almoft the whole of it thus broken or feparated in drops, a 
{mall part only in the middle remaining conneéted. Plate I. Fig. 
VII. This appearance remained about a minute, when one of my 
affiftants, who was looking at the fun with his naked eye, ob- 
ferved 





7. 
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ferved that the light was increafing. At this time I could not 
fee any appearance of an increafe of the lucid part. At 12" 
31° 18”, it was evident that the broken parts of the fun’s limb 
began to increafe and unite. I immediately applied to the mi- 


cremeter and meafured the chord of the lucid part, and found 
it amounted to 42° or 43° : This was from the extremity of 
each limb taken from the moft diftant parts that were vifible. 
I then meafured the connected part of the limb, and found it to 
be 24° or 25°: As the light and limb were by this time very 
fenfibly increafing, I again began to meafure the quantity of the 
lucid part, and made the following obfervations with the mi- 
crometer.* 


Lucid Parts Ludd Parts 

App. time. by the Mi- Lucid Parts | App. time. by the Mi- Lucid Parts 
oa reduced. crometer. reduced. 

he 7? wv . . he @ a , i 
12 33 36 ° 6 10 14 255 
35 48 I2 29 19° 7s 
13 14 § 18 8, 

18 17 §3 19 21, 

24 21 5 ZO 33> 

21 10 24 46 22 Q, 

II 3O 12 I 24 23, 

12 33 12 25 37> 

13 14 35 41 19 27 22, 

15 15 39 6 19 28 44, 

58 Oo 16 42 25 19 30 (6, 

2 59 19 46 31 7 3 4 


The quantity of the lucid part being now become fo large, 
I prepared to obferve the end: And with the fame telefcope 


which I ufed at the beginning, I obferved the end of the eclipfe 
at 1* 50’ ac®. 


On~IPWW ASTIN COW! 
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From 


* I fufpeé& there muft be fome inaccuracy in thefe obfervations. Some months 


after, upon examining the micrometer with which they were taken, I found fome 
parts of ithad been difplaced. 
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From thefe obfervations it may be inferred, that the greateft 
obicuration was at 12§ 30'12/: At which time the fun’s limb 
was reduced to fo fine a thread, and fo much broken as to be 
incapable of menfuration. 


Profeffor Sewall obferved with an achromatic telefcope of 4 
feet, made by Dolland, magnifying 40 times. 


The beginning by his obfervation was at 11°11’ 38. The 
end was not accurately afcertained, being difturbed in his ob- 
fervations by fome of the fpectators.. 


Mr. Winthrop obferved with a reflecting telefcope, made by 
Nairne, magnifying 55 times. 


The beginning by his obfervation was at = 11" 11! 38” 

Shadow touches the {pots on the N.W. limb, 29 28 

Spots totally immerfed, | 30 0 

Shadow touches the firft fpotinthe wefternlimb, 44 6 
central {pot, 46 8 
eaftern {pot, 47 9 

End of the eclipfe, I. 50 17to2r 


D. Atkins obferved the beginning and end of the eclipfe 
with a reflectitig telefcope of 12 inches focus, made by Séort, 
magnifying about 55 times. His other obfervations were made 
with the telefcope which I ufed to obferve the beginning and 
end of the eclipfe. The following is his account of his ob- 


fervations. 


Beginning of the eclipfe, II It 13 


The: 
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The fhadow touched the center of a large {pot ade 

on the weftern fide of the fun’s difc, - =. #280 
The fhadow touched the center of a long clufter of 

{pots on the weftern fide of the fun’scenter, - - 44 
The fhadow bifects the large fpot in the fun’s center, 46 
The {poton theeaftern limb of thefun halfimmertfed, 12 27 
The fpot on the eaftern limb of the fun halfemerged, 40 
The long clufter of {pots on the weftern fide of the 

fun half emerged, - - - . 40 28 
The central {pot half emerged, - - ib 


The fhadow left the center of the fpot on the weftern fide, 43 4 
End of the eclipfe, - - - - I 50 28 
J. Davis obferved with the telefcope on the quadrant. It 
gives a very diftin@t vifion ; but it’s magnifying power is but 
fmall. His account of his obfervations is as follows. 
Beginning, ~ - - - Ir rr 16 
Shadow firft touched the largeft {pot in the clufter 
on the N. W. limb, ~ - i a 29 
wholly covered the fame, - = 30 
Shadow firft touched a large fpot near the center of 
the fun’s difc, - 7 - 
wholly covered it, - 
Firft {pot began to appear, - 
wholly free of the fhadow, 
Central {pot firft appeared, 
free of the fhadow, 
Shadow leaves the fun, ~ 
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To have a comparative view of the feveral-obfervations, they 
are fet down together: in the following table. 


Telefcope madeufe Magnifying 


Obfervers. ! Beginning. End. of. - power. 
Mr. Williams, rior’ 8% = yhoo! 2654 2 feet reflector, go 
Mr. Sewall; Ip rr 38 4 feet achromatic, 40 
Mr. Winthrop, Ir IL 38 I 50 17to21 i foot reflector, 55 
D. Atkins, II 31 13 1 50 28 1 foot reflector, 55 
J.. Davis, It 11.16 1 49 58 2ifeet achromatic, {mall. 


Whilft we were making the above obfervations, there was 
little wind, and no cloud to be feen. But the air was not per-~ 
fectly clear, being alittle thick, or hazy. 


From the beginning of the eclipfe unto the time of the 
greateft. obfcuration, the colour and appearance of the fky was 
gradually changing from an azure blue to a more dark or dufky 
colour, until it bore the appearance and gloom of night: 


The degree of darkne/i was greater than was tobe expected, 
confidering the fun was not wholly obfcuredi—Venus appeared 
bright in the weft; fupiter ‘was feen near the fun; Lucida 
Lyre near the zenith, and 4ridef in the north-eaft near 
the horizon, appeared very bright. Several others-of the fixt 


ftars were alfo feen whofe fituations were not particularly noted. . 


Obje&ts at a fmall diftance appeared confufed ;and we were 
obliged to make ufe of candles to count our clock. But as {oon 
as the greateft obfcuration was paft, it was univerfally remarked, 
that the increafe of the light was much:more rapid than that 
of the darknefs had been. 


As the darknefs increafed, a chill and dampne/> were very fen-~ 
ably iclt. To afcertain the quantity of dew that‘fell on a {quare 
N | foot, 
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foot during the eclipfe, we cut two pieces of very fine foft 
paper, exactly twelve inches fquare. Having weighed them in 
a nice balance, we placed them on an horizontal board in the 
open air. Juft after the greateft obfcuration we weighed one of 
them again, and found it’s weight was increafed by the dew that 
had fallen upon it, 4} grains froy. At the end of the eclipfe 
we took up the other, and found it’s weight-increafed by the 
dew that lay upon it, but 3 grains ; 1} grain being evaporated 
as the light and heat of the fun increafed. By a fimilar expe- 
timent, the quantity of dew that fell upon a fquare foot the 
night before, was found to be 6: grains ; the night after the 
eclipfe, 7 grains. Thus in 1 hour and 19 minutes, when the 
light and heat of the fun were rapidly decreafing, there fell 
two-thirds as much dew as fell the night before, or the night 
after the eclipfe. 


To determine what alteration might take place as to eat or 
cold, we made the following obfervations on Farenheit’s ther- 
mometer, which was hung up in the open air, ‘on thernorth 
fide of a tree. 


Time. Therm. Time. Therm. 
roby 52° r2h> 36! $3? 
4 sa ae, , 8 
sr 14 57% 25 54 
21 58 33 50 
26 58 . 42 48 
44 53 45 49 
49 57 24.3. SF 5-4 3 
56 563 29 
5 56 * 88 54 
3 55 37 55 
kk 54 54 58 








To this we -may add, fo unufual a darknefs, dampnefs and 
chill, in the midft of day, feemed to fpread a general amaze- 
ment among all forts of animals : Nor could we ourfelves ob- 
ferve fuch unufual phenomena without fome difagreeable feel.. 


ings. 


THE LATITUDE OF THE PLACE, 
Computed from the obferved zenith diftance of the fun’s upa 


per limb. 


OCTOBER 20.. 
Zenith diftance of the fun’s upper limb,. 


Refraction, 

Sun’s femi-diameter, 

Sun’s parallax in altitude, 

Zenith diftance of the fun’s center, 
Sun’s declination, fouth, 


Latitude, north, 


OcTOBER 24, 
Zenith diftance of the fun’s upper limb, 
Refraction, 
Sun’s femi diameter, 
Sun’s parallax in altitude, 
Zenith diftance of the fun’s center, 
Sun’s.declination, fouth, 


Latitude, north, 


OcTOBER 25. 
Zenith-diftance of the fun’s upper limb, 
N 2. 
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Refraction, 
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Refraction, | ee 1/26% 


Sun’s femi-diameter, | ; ae 6 
Sun’s parallax in altitude, | — 

Zenith diftance of the fun’s center, 56°46 
Sun’s declination, fouth, ~—- 12 29 


Io 


7 
25 


2I 





Latitude, north, 44 17 
Mean of the above, 44 17 


4 
6,33 


The LaTiTupDE computed from the obferved zenith diftance 


of feveral- ftars. 
Rigel. 
Mean of zenith diftances, takenO&. 24 and 25, 52 43 
Refraction, +- I 
‘True zenith diftance, : §2 44 
Declin. S. Jan. 1, 1770, by Greenwich Obferv. 8 29 
Decreafe in 10 years and 299 days, — 
Aberration, — 


Nutation, 


‘ 


Apparent declin. fouth, O&. 25, 1780, — 8 27 


45 

145-7 
59> 7 
0, 2 
52,78 
8,29 
5,20 
53993 





Latitude, north, 44. 17 


~ 


Sirius. 
Mean of zenith diftances, taken Oct. 24. and 25, 60’40 
Refraction, + I 
‘True zenith diftance, _ 60 42 
Declin.S. Jan. 1,1770, by Greenwich Obfrv. 16 24 
Increafe in 10 years and 299 days, -+- 
Aberration, _ 


5277 


57° 


41, 2 


38, 2 


56, 1 


45:97 
1T;04. 


Nutation, 
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Nutation, _— 6 ‘4.90 
Apparent declin. fouth, O&. 25, 1780, | —= 16°25'24, 13 








Latitude, north, 4417 14, O7 
Procyon. 

Mean of zenith diftances, takenO@. 24and25, 38 29 32 
Refraction, Bi 45» 3 
True zenith diftance, 38 30 17, 3 
Declin. N. Jan. 1, 1770, by Greenwich Obferv. § 47 55, 2 
Decreafe in 10 years and 299 days, — 1 20, 58 
Aberration, + 4, 71 
Nutation, be 8, 10 
Apparent declin. north, O&. 25,1780, - 5 46 47, 43 
Latitude, north, 44 17 4, 73 
--Mean of the above, 44.17 8, 19 
Latitude from obfervations of the fun, 44 17 6, 38 
Latitude from obfervations of the ftars, 44,17 8, 19 
Mean of both, 44,17 7, 26 


_ -In computing the latitude I have made ufe of the table of 
wefractions inferted in the Greenwich obfervations. But from 
feveral obfervations I have. reafon to think that the refractions 
dn Penobfcot-Bay are not uniform and regular ; but- that they 
vary very much with the winds and weather in that uncultiva- 
ted part of the country. : 


As to our longitude, I could have wifhed to have had fome 
ebfervations of the eclipfes of Jupiter's fatellites, and of the oc- 


cultations 
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cultations of the fixed ftars by the moon. But no obfervations 
of this kind could bemade. Comparing my obfervation of 
the beginning and end of the eclipfe with obfervations made at 
Cambridge, Chelfea, and. Beverly, and thence computing the 
difference of meridians, I find our obfervatory on Long-Jjland, 
was 9’ 20to the eaft of Camdridge. | 


The longitude of the place of our obfervation agreés very well’ 
with what we had fuppofed in our calculations. But the lati- 
tude is near half a degree lefs than what the maps of that part 
of the country had led us to expect. On this account our fitu- 
ation, inftead of falling within the limits of the total darknefs, . 
proved to be very near the fouthern extremity. 


10. Obfervations of a lunar eclipfe, November 11, 1780, at 
Cambridge:. 

The clock was regulated by equal altitudes of the fun, taken 
byMr.Gannett andMr. Mellen. At 8 40’, I meafured the moon’s 
diameter parallel to the horizon with an objeét-glafs microme- 
ter, and by a mean of feven obfervations, found it to be 3074.5 ,9. 


Beginning of the eclipfe, by 
Mr. Williams, with an achromatic telefcope ‘Temp. app. 
magnifying go times, ro-21’' g4 
Mr. Gannett, witha reflector magnifying 55 times, 10 21 23. 
J. Dawfon, with a refleCtor magnifying 60 times, 10 21 37. 


End of the eclipfe, by 
Mr. Williams, 13 22 22 
Mr. Gannett, 13 22 21 
Mr. Mellca, with a reflector magnifying 53 times, 13 22 24: 
At 





& 
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At the time of the greateft obfcuration the quantity of the 
lucid part, as near as I could meafure it with the micrometer, 
amounted to 5’ 39", 2.—But this obfervation, and thofe made 
on the end of the eclipfe, muft be viewed as attended with fome 
uncertainty. The thadow of the earth, throughout the whole 
eclipfe, was very ill-defined : And from the middle to the end 
of the eclipfe, the moon was partly obfcured by very thin 
whitith clouds, which made it extremely difficult to diftinguifh 
the limits of the fthadow, or the exaét time when it left the 
moon’s limb. 


I1. Obfervations of a lunar eclipfe, March 28, 1782, at 
- Cambridge. 

Three gentlemen of the Univerfity obferved this eclipfe with 
me :—James Winthrop, Efq; Librarian, John Mellen, A.M. 
Mathematical Tutor, and Elijah-Paine, A.B. The obferva-~ 
tions we made were as follow.— 

Mr. Williams's obfervations. 


Temp. app. 
Beginning of the eclipfe, 14%13'164 
Shadow reaches Tycho, 28 58 
Grimaldus, | 
covers Grimaldus, , 37 51 
reaches Copernicus, 15 4 10 
Mare Tranquillitatis. | 8 40 
Tycho appears, ' "36 26 27 
tees, Tycho, 28 19 
Mare Crifium, 29 25 
"ind of ‘the elite" 83 41 
End of the penumbra, 55 5t 
Thefe 


t 
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Thefe obfervations were made with an achromatic telefcope 
magnifying go times, made by Nairne. At 13"-30’, I mea- 
fured the moon’s horizontal diameter with an object-glafs. mi- 
crometer applied to a reflecting telefcope of 12 inches focus, 
made by Short, and bya mean of five obfervations I found it 33’ 
12”. The greateft obfcuration was at 15" 34' 33‘, when the 
lucid part of the moon, meafured by the micrometer, was 11’ 
31“, amounting to 4 digits 11": Whence the. quantity of the. 
eclipfe was 7 digits 49’. 


Mr. Winthrop’s obfervation. 


Temp. app-. 
Eclipfe began, r4"13° 424 
Shade reached Tycho, 28 5 


Tycho wholly eclipfed; 30. 24 

Grimaldus, 33 27 

Grimaldus quite eclipfed, 37 42 

Infula Ventoruin eclipfed, 59 22 

Copernicus, : 4 6 

Cufps horizontal, , 48 59. 

Tycho begins to emerge, 26 6 

quite out of the fhadé, 27 49 

End of the eclipfe, , aga ts: 
End of the penumbra, . . 53 45 


Mr. Winthrop obferved with a reflector, made by Nairne, 
fitted with vertical and horizontal wires, magnifying 5.5 times. 


s | 


Mn 
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Mr. Mellen’s obfervation, 

Temp. app. 

Beginning of the eclipfe, 14i4". 54 
Shadow firft touched Mare Humorum, 22 43 
Sinus Epidemarum, 23 44 
Tycho begins to immerge, a7. .9 
wholly immerged, 28 34. 
Grimaldus begins to immerge, 31 4t 
wholly immerged, 37 51 
Laufbergius begins to immerge, 49 46 
Infula Ventorum begins to immerge, 53 21 
Copernicus begins to immerge, ox ae 
wholly immerged, Iq I 
Mare Crifium begins to immerge, 27 5t 
Tycho begins to emerge, 16 25 51 
wholly emerged, 28 24 
Mare Crifium wholly emerged, 29 SI 
End of the eclipfe, : 54 36 
End of the penumbra, 55 31 


Thefe obfervations were made with an achromatic telefcope, 


made by Dol/and, magnifying 40 times. 


Mr. Paine’s obfervation. 
Beginning of the eclipfe, 14 
Shadow reaches Grimaldus, 
covers Grimaldus, 
reaches Copernicus, 15 
Grimaldus begins to emerge, 
is wholly emerged, 
O 


14 26 
32 16 


35 59 
2 54 
38 23 
42 17 
Tycho 
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Tycho begins to emerge, 16° 26" 49‘ 
is wholly emerged, 27 52 
Mare Crifium wholly emerged; 29 :8 
End of the eclipfe, $3 12 
End of the penumbra, 56 11 


Mr. Paine’s obfervations were made with a reflector, made 
by Short, magnifying 55 times: But this was.the firft eclipfe 
he had’ ever obferved: 


Thefe obfervations were made at the houfe of Profeffor W7//z- 
ams. The times were fhewn by an excellent aftronomical clock, 
raade by E//cott, which was carefully regulated by correfponding 
altitudes of the fun.. The weather was very favourable for ob-. 
fervation. 


In lunareclipfes the fhadow is fo imperfectly defined that the. 


beginning and end can feldom be obferved without an uncertain-~ 
ty of one minute, and fometimes of two or three minutes. In 
this eclipfe, the circumftances were favourable for obfervation. 


To hiave a comparative view of the feveral ob{ervations, thofe 
phenomena.are fet down in the following table, which were 
noted by each obferver. 


Phafes obferved by Meff’rs, Williams,. Winthrop, Mellen, Paine. 
Beginning of the eclipfe, . 14°13 16° 14%53'42" 14234! 5” 14514! 267 
Shadow reaches Tycho, 28 58 28. § 27 3- 

Grimaldus, $i. 3: 33 27 3841 8 = 32.14 

covers Grimaldus, 37 51 37 42. 37 §1 35 59 

reaches Copernicus, 1S 410 1§ 4 6 1§ 3 § 5 2 54 

Tyche begins toemerge, 16.26 27 16 26 5: 16 25 51 16 26 49 

wholly emerged, 28 19: 27 49. 28 21 27 52 

MareCrifium wholly emerged, 29 25 29 51 29 18 

Fad ofthe eclipfe, 53 41 53 19 54 36 53 12. 
End of the penumbra, 55 53 55 45 55 38 56 11, 


12, Obfervations- 
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i2. Obfervations of a folar eclipfe, April 12, 1782, at Came 
bridge. 

We had not any compleat obfervation of the beginning of, 
this eclipfe, being interrupted by {mall fleeting clouds paffing 
over the fun. At12™ 10' 45", I had aclear view of the fun, 
and could not fee any appearance of the eclipfe. At 12™ 11° 
15”, I difcerned a darknefs upon the weftern limb, but could 
not determine whether it was occafioned by a thin whitifh cloud 
which was then pajifing over the fun, or whether it was the 
beginning of the eclipfe. At 12™ 11’ 45“, the cloud left the 
weftern limb, and it was apparent that the eclipfe began fome 
time before. From thefe circumftances I think it probable 
that the beginning of the eclipfe was very near 12®11' 15", 
Mr. Paine made the fame remarks upon the beginning ; but 
noted the darknefs 5 or 6 feconds fooner than I perceived it. 


. At the end of the eclipfe we had very good obfervations ; 
the air being clear, and the fky free from clouds. Thefe ob« 


fervations were as follow : 


End of the eclipfe 
By Mr. Williams, with an achromatic telefcope Temp. app. 


magnifying go times, | 2" 51’ 30% 
By Mr. Winthrop, with a refleCtor magnifying 55 

times, | 2 51 28 
By Mr. Mellen, with an achromatic telefcope 

magnifying 30 times, 2 51 29 
By Mr. Paine, with a reflector magnifying 55 

times, 8H & 51. 1§ 

OD 2 At 
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At 12" I meafured the fun’s horizontal diameter with an ob~ 
ject-glafs micrometer, fitted to a reflecting telefcope, and by a 
mean of five obfervations found it 31’ 54’". Ati 34°, the 
ob{curation was the greateft: The lucid part of the fun was 
then 19’ 9‘’; whence, the greateft eclipfe was 4 digits 48. 
13. Obfervations of a lunar eclipfe, September 10, 1783, at 

Cambridge. 

The moon rofe.behind a cloud that lay along the horizon, 
At 7" 20’, I faw her totally eclipfed. The eaftern part was of 
that dufky copper-colour which is ufual in total eclipfes: But 
the weftern part was fo ob{cure as to be almoft invifible, except 
a circular appearance of light round her limb. At 727", the 
clouds broke away, and I had a good obfervation of the 
End of total darknefs at | gat? se® 

In a few minutes the moon was again obfcured by clouds : 
But at 8" 15‘, they difperfed and left a very clear fky ; after 
which I made the following obfervations : 

Mare Serenitatis wholly emerged, 8 22 38 
Mare Tranjuillitatis wholly emerged, gm 9 
Mare Crifium begins to appear, BI 33 
bifected, 33 38 
wholly emerged, 35 43 
End of the eclipfe, 42 8 


Thefe obfervations were taken with an achromatic telefcope 
magnifying go times : But the fhadow did not appear to be 
very diftinctly defined. 


Mr. Mellen, with a reflecting telefcope magnifying 55 times, 
made the following obfervations ; 


End 
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Temp. app. 
End of total darknefs, ghar’ 48 
Langrenus wholly emerged, 8 34 «4 
End of the eclipfe, 42 3 


Mr. Paine obferved with an achromatic telefcope magnifying 
30 times. By his obfervation 


The end of total darknefs was at 7 42 18 
Bright {pot in Mare Vaporum wholly emerged, 8 14 28 
Mare Tranquillitatis wholly emerged, 31 88 
End of the eclipfe, 42 13 


Both thefe gentlemen obferved with me ; and the times were 
taken by the fame clock. 


The laft eleven eclipfes were all that could be obferved im 
this part of America, from Jan. 1, 1770, to Jan. 1,.1784, 


Obfervations of the eclipfes of ‘fupiter’s fatellites. 
7782. Temp. apps 

june 25, g® 48’ 30% Em. 2d fatellite. 

July 2, 12 21 54 Em. 2d fatellite. 

35 i2 9g 53 Em. rift fatellite. 

Aug. 27, 9 6& 25 Em. rft fatellite. 

28, 9 3 49 Em. 2d fatellite. 

Sept. 12, 7 31 29 Em. rift fatellite. 


Thefe obfervations were taken with an achromatic telefcope 
magnifying about 300 times. If they are compared with the 
calculations in the Nautical Almanac, the mean will give 4" 
44' 36“ for the difference of meridians between the Royal Ob- 
fervatory’ at Greenwich, and the Univerfity at Cambridge in 


Americas. 
a Obfervations 
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Obfervations of the Tranfits of Venus and Mercury over 
the Sun, in the Years 1769, and 1782. 


I. An obfervation of the tranfit of Venus over the fun, 
June 3, 1769, at Newbury. 


"The tranfits of Venus over the fun are among the moft un- 
common and ufeful phenomena which aftronomy ever prefents 
to our view. I had the happinefs of feeing that of 1761, at 
St. Yohn’s, in Newfoundland, attending the late excellent Dr. 
Winthrop in his voyage and obfervations at that place. That 
of 1769 I obferved at Newdury, at the feat of Trifram Dalton, 


Efq; a gentleman.of Newdury-Port. 


The telefcope I ufed was a reflector, made by Nairne, mag- 
nifying about 55 times ; a good inftrument, but not fitted with 
a micrometer, or with vertical and horizontal hairs, as I could 


have wifhed. The clock was a very good one, and ‘carefully 
adjufted to apparent time by correfponding altitudes.of the fun. 


The weather for feveral days before-the trapfit had_been dull 
and rainy ; but the third of ‘fuze proved favourable to our 
wifhes. The air was uncommonly glear, andthe fky ferene. 
About twenty minutes before the tranfit was expected, I began 
to keep my eye fteadily fixed on that part of the fun’s limb on 
which the planet, by calculation, was to enter ; an affiftant, 
counting the clock in the mean time, while another ftood by 
to write down the obfervations. Thus prepared, we waited 
with a kind of agreeable anxiety for the high fatisfaction of fee- 
ing Venus on the fun ; a fatisfaction I had once before enjoyed 
in viewing the tranfit of 1761, and which I knew muft end 


with 
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with that of 1769. A {mall irregularity on the fun’s limb 
feemed to denote the approach or firft appearance of the planet. 
At 2" 30’ 14” apparent time, I fufpected I faw @ /mall difiurb- 
ance on the fun’s limb : But the impreffion was then fo fmall, 
irregular, and ill defined, that it was not till after feveral feconds 
that I was certain the tranfit was begun. The impreffion ins 
creafing and growing more diftir&, I fixed on the time men- 
tioned . bove as the tune of the external contad?. By obfervers, 
in the fame ftate of the atmofphere, with telefcopes and eyes 
equally good, and fixed on that part of the fun on which the 
planet entered, I imagine this firft impreffion might have been 
obferved to an agreement of five or fix feconds:. 


Soon after Venus had firft touched the fun’s limb,.the whole 
of her difc became vifible : She appeared circular, and was fur- 
rounded with a pale glimmering light, not very diftin@lly defin- 
ed,. From this appearance I concluded it would be impoffible 
to fix upon the precife moment when her limb would be exactly 
coincident with that of the fun, and. therefore determined to 
wait till there fhould appear a {mall thread of light between 
them. As the ternal conta5t drew near, the thread of light 
began to form, and feemed to dart on each fide of the planet fdr 
feveral feconds without being fixed or fettled: At 2"48’ 44% 
with a feeming uncertainty of not-more than feven feconds, it 
became clofed and fixed. Venus then appeared wholly within 
the fun, feparated from his limb by a fine ftream of light flow- 
ing gently round it.. This I fixed upon as the internal contaé. 
Not having a micrometer, or hairs fixed in the refleGor, inftead 
ef muking any further obfervations, we could only enjoy the 
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pleafure of viewing this curious phenomenon, and fhewing it 
to a number of gentlemen who had affembled on the occafion. 


In the above account of the contaéts the duration of the in- 
grefs or paflage of Venus over the fun’s limb, is 18’ 30°‘; near 
one minute longer than in moft of the American obfervations. 
By theory it fhould be 18’ 56’’ ; but as this muft have been 
contracted fifteen feconds by parallax at the place of obfervation, 
the apparent duration of the ingrefs would be but 18 41“; 
that is, eleven feconds longer than it was made by obfervation. 
I much doubt whether it was poflible to difcern the planet fo 
foon as eleven feconds after the firft conta&t, when not a fecond 
of its diameter had entered upon the fun. It feems more proba- 
ble that the internal contact was paft before the thread of light 


appeared to me to be compleated. 


The latitude of the place where this obfervation was made is 
42° 47', north. With regard to it’s longitude, the mean of 
fix obfervations of the eclipfes of “fupiter’s fatellites, give it 1’ 
26“ in time eaft of Cambridge. 


II. An obfervation of the tranfit of Mercury over the fun, 
November 9, 1769, at Salem. 

The tranfits ot Mercury, though they are not of equal ufe 
in aftronomy as thofe of Venus, are yet of great advantage to 
perfect the elements of his theory, and to determine the longi- 
tude of places on the earth. I had an opportunity to obferve 
one of thefe tranfits at the houfe of Andrew Olver, Efq; at 


Salem, 


The 
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The only inftrument we could procure was a reflecting tele- 
fEope magnifying about 60 times.. To afcertain the time I was 
obliged to: make ufe of a watch,, which for feveral days was 
carefully regulated by the fun’s paflage over the meridian.——— 
Taking the minutes from the watch,, I counted feconds from 
ene minute to another. And from the pains I took to be exact, 
I. believe the time was well pointed.out this way, though fuch. 
as-an Aftronomer. would by no-means chufe,. 


At 2" 54’ 40” apparent time, Mercury came'on the fun’s : 
limb as it. were in an inftant,, in. the form: of’a clear, regular, . 
well-defined black fpot.. The. internal contaé was-equally in- 
ftantaneous.. At 2™ 56’ 0”, the thread of light:clofed to ap- 
pearance in a moment, without’a feeming«uncertainty of one: 
fecond:. The fky. being perfeétly, clear and ferene, nothing | 
could be better-defined than the limbs.of Mercury andthe fun : 
But the: telefcope. did ‘not admit of any. further obfervations, . 
either of the diameters of the. funand Mercury, or the leaft! 
diftance of: their limbs. . 


The latitude of Salem is 42° 35' north’; and it’s longitude. 
is-about 1.’ 15?’ in time.eaft of. Cambridge. - : 
VW.. Obfervations of the tranfit‘of Mrrcury over. the-fun, , 

Nov. 12;,1782; at the Univerfity in- Cambridge. . 


‘Two gentlemen: of the Univerfity obferved this’tranfit with: 
me: fames Winthrop, E{q; Librarian, and Eljab Paine, , AL B.. 


The:infttuments which I nfed-in obferving this tranfit, were 
an achromatic telefcope madé by Nairne, with a magnifying 
power of 150.; a reflecting telefoope fitted with -an. object- 
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glafs micremeter made by Short, with a magnifying power of 
‘60 ; and an aftronomical clock made by E/jicott. To regulate 
the clock with the greateft accuracy I took a large number of 
corre{ponding altitudes of the fun every day the weather would 
permit from the beginning of Oéfoder, and found by the mott 
careful attention that it kept equal time very exactly: The 
greateft error at any time not being more than two feconds in 
twenty-four hours. 


On the :2th.of November the weather was fair, but the air 
was not in the moft favourable ftate fer obfervation. Viewing 
the fun with an excellent achromatic telefcope, I found the 
{pots on the difc well defined ; but the limb appeared to have 
an irregular, tremulous motion. This tremor, or undulation 


of the fun’s limb, was .of different degrees at different times ; 


‘but it did not wholly ceafe any part of the day. 


At 9" 55’, I began-to keep my eye fteadily fixed on that part 
of the fun’s limb on which the planet was to enter ; and at 1c 
6’ o’’ apparent time, I faw the firft appearance of Mercury. 
The impreffion feemed to be fudden and inftantaneous, and with- 
out any uncertainty as to the time. But the appearance was 
not like the contaé&t of two circles, or like that of a well-de- 
fined:black {pot entering upon the fun ; -but rather like a dark 
oval fhadow inftantly entering and mixing with the fun’s limb. 
Plate I, Fig. VIII. While Mercury was thus entering upon 
the fun, no .part of it was vifible but that which was within 
the fun’s difc. It’s figure appeared to be elliptical : The greater 
axis feemed to pafs through the point .of contatt, and to be 
about one-third longer than the other. _ This elliptical appear- 


ance of the-planet.made it impoflible to determine when the 


limbs 
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limbs of the fun and Mercury exactly coincided. I therefore: 


eftimated the smternal contact by the firft appearance. of a {mall 
thread of light between them. This took placeat 1012/7", 
The elliptical appearance was then wholly gone, and Mercury 
appeared circular, and perfectly well-defined. But the tremu- 
lous motion of the fun’s limb was then fo great, that this obfer- 


vation {eemed to be attended with an uncertainty of eight or: 


ten feconds.. 


When Mercury was wholly within the fun, I-applied myfelf 


to the micrometer to meafure the diameters of the fun and Mer- 
eury, and the leaft diftance of their limbs... By a mean of eight 
obfervations taken during the tranfit, I found.the.fun’s hori- 
zontal diameter to be. 32’ 21,85.: This was the. fame with 
the refult of feveral fimilar obfervations made a little before 
the tranfit began, and juft:after-it ended. To afcertain. the di- 
ameter of Mercury, I made twelve obfervations. at different 
times during the tranfit.. The greateft care.was taken to have 
them accurate :. And the.mean of: all the meafures gave it 9“, 


247. 


In obferving the leaft' diftance of the limbs of the fun and’ 


Mercury, I made the following obfervations :. 


Apparent time. Leaft dift. of the 
limbs of © & 3. 
et cao me Oy ter We) 
10. 35 53° O- OO. 12,33. 
oo 366.5, 165 44. 
As" s8°" 18, 49° 
45° 49- 225 00x 
47> 2. 22, 60 
48 32 22, 60° — 
54 42° — 18, 49: 


4. 20 ; cu apee 
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I found confiderable difficulty in meafuring fuck fmall. dif- 
tanices.—But the utmoft attention was paid to thefe obfervations, 
as being fome of the moft ufeful and important of the whole : 
And I believe they were taken with as much exactnefs as the in- 
ftrument would admit. Thofe near the middle I ¢fteemed 
the moft exact. 


As Mercury approached the limb of the fun I again ufed 
the achromatic telefcope ; and at 11 23’8“', .obferved the e- 
cond internal contaé?. Mercury was then perfectly circular and 
well-defined ; and the undulation of the fun’s limb lefs. than 
‘before. This obfervation did not appear to me.to be attended 
with an-uncertainty of more than four or five feconds. While 
Mercury was paffing the fun’s limb, it’s form again appeared 
elliptical, and the fame phenomena took place -which were 


noted at the former contacts, but ina’much lefs degree. Juft:be- 
fore the end of the tranfit, the limbs of Mercury and the fan 
appeared to be blended and mixed together. At 11 29’ 19%, 
Mercury feemed inftantly to break.off, feparate, and difappear. 
This obfervation I efteemed the moft exact of any I had made.* 


To 


* America was the moft favotrable place for obferving this tranfit : And the 
andulation of the fun’s limb feems to have been greater, in fome parts of Europe, 
than it was here. On fuch accounts the American obfervations may be of much ufe 
in the:records of ahtronomy. By aletter from M.-e 1a Lanne, dated Paris, Febru- 
ary 14, 1783, I find they have been viewed in this light by the Roya Acapemy oF 

Sciences at Paris. * J’ai recu, Monfieur, avecoune extreme fatisfaction vos lettres 
“* avec les obfervations qui y etoient renfermées. Je les ai prefentée a I’ Academie 
** des. Sciences, qui-m’a chargé de vous en faire fes. remercimens, et qui les a def- 
** tinées a ? impreffion. J’ ai donné moime aw journal des favans votre obfervati- 
‘* on du paflage de Mercure, qui m’a fait d’ autant plus de plaifir que notre ob- 
¥* fervation de Paris etoit fort douteufe a°caufe de 1’ ondulation des bords du folcil.”” 


——- 
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To afcertain the diameter of the fun by other.meafures, about 
12™ I. made. feveral obfervations.of his paffage-over the meridi- 
.an. ‘Thefe obfervations were taken with a tranfit telefcope, fit- 
ted with.three vertical hairs. The times were fhewn by a cu- 
.rious watch, which diftinguifhes to a quarter of a fecond. The 
mean of ten obfervations gave 2’ 16”, 2, for the time’of the 
fun’s paffing the meridian. This, reduced to parts of a circle, 
and multiplied by the co-fine of the fun’s declination,’ ee 
32' 24,20, for the fun’s apparent diameter. 


Mr. Winthrap’s obfervation. 


- The telefcope Mr. Winthrop ufed was a large refleGtor, made 
-by Short. It’s apperture is eight inches, and.it’s focal diftance 
-forty-eight. It has four-magnifying powers—120, 260, 380, 

and 500. The magnifying power Mr. Winthrop wed was 
260. With.this.he.obferved 


Temp. app. 
The firft-external contact at ro 6' 31% 
The-firft internal contac at I2 13 
The fecond internal contact at 4123 5 
The fecond external conta& at 29 10 


With regard to thefe obfervations it fhould be noted, that the 
‘times in both our obfervations were taken: hy-the:fame clock ; 
-but we obferved at different ‘parts‘of the houfe, and without 
any kind of communication together. The obfervations of the 
firft external conta& differ thirty-one-feconds. Thofe of ‘the 
fitft internal conta¢t are within ftx-feconds. Thofe.of the fe- 
cond internal contaét differ but three feconds : And in-thofe of 


Be laft. external contact there is no-difference at all, ‘The ab- 
fervation 
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fervation of the laft external contaét Mr. Winthrop fuppofes 
was attended with the greateft certainty : And he noted thofe 
optical phenomena which have been mentioned. 


Mr. Paine’s obfervation. 

Mr. Paine ufed.a reflector made by Nairne, magnifying 5o- 
times. This telefcope is fitted with vertical and horizontal. 
hairs ; and is fo made that thefe hairs may be-adjufted to any: 
fituation ; to obferve differences of altitude and azimuth, or- 
thofe of right afcenfion and declination. 


By his obfervation, the firft external conta was.at 1o®7/7"._ 
The internal contact was not accurately noted.. 


During the tranfit, he made the following obfervations of the 
difference of right afcenfion between the hmbs.of the fun and 
Mercury: The hairs in the focus.of the reflector. being fo. 


placed that the upper limb of the fun appeared to.move along 
one hair, and of confequence, the other was perpendicular to. 
the Equator. 


~ 


I.. Temps app,. 
Sun’s preceding limb at the hair,. ~ 1025" 50” 
Mercury’s center at the fame, 27 35 
Sun’s fucceeding limb at the fame;, , 28 6 
s.: 
Sun’s preceding limb-at the hair, — 32 49 
Mercury’s center at the fame, 432d 
Sun’s fucceeding limb at the fames. . 35 6 
4. | 
Sun’s preceding limb at. the hair, - 48° 36 
Mercury’s center at the fame,, weal 50. 13) 
Sun’s fucceeding limb at the fame, » “50.53 
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He i 4. | "Temp. app. 
‘Sun’s preceding limb at the hair, | ar 1" 58% 
Mercury’s center at the fame, | 3 30 
Sun’s fucceeding limb at the fame, qf 2a TS 

5 7 

Sun’s preceding limb at the hair, Seat 5 42 
Mercury’s center at the fame, » 7 It 
Sun’s fucceeding limb at the fame, FiSh 

6. 
Sun’s preceding limb at the hair, : 13 59 

Mercury's center at the fame, : 15 26 
Sun’s fucceeding limb at the fame, 16 15 
Laft internal contact, 22:75 
Laft external contact, 28 6 


‘In refpect to Mr. Paine’s obfervations-of the contaéts we may 
remark, that they appear to have been carefully made, notwith- 
ftanding they differ fo much from thofe made with much larger 
telefcopes. The difference in the obfervations evidently arofe 
from -the difference of telefcopes. Mercury was feen with an 
achromatic magnifying 150 times, 1'7 ” fooner at the firft.con- 
taét, and 1’ 13 ” later at the laft contact, than it was with this 
fmall ‘reflector. The mean of thefe, 1’ 10’, may be taken as 
the difference which arofe from the difference of telefcopes in 
obferving fo fmall an-objec&t as Mercury, in fuch a ftate of the 
atmofphere. Allowance being «made for this difference, Mr. 
Paine’s obfervations of the contact will be found'to agree as well 
with the other obfervations of the conta¢t, as they do with each 
ether. The obfervations of the differences of right afcenfion 
would be very little affected by this-caufe, and therefore do not 
‘want any correction. 

From 
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From: thefe obfervations it-will be eafy to. compute all the. 
circumftances.of this-tranfit, and the principal elements of the- 
theory of Mercury.. 

Thus, Plate I. Fig. IX.. letthe circle AZAQ_reprefént the- 
fun ; NS the ecliptic ;. 42Q_a parallel.to.the equator ;- VA: 
the apparent. path of Mercury ;, NE part. of. Mercury’s orbit. . 
SA is.a perpendicular to the equator; SE a: perpendicular to» 
the ecliptic ; and SM:a perpendicular:to.-Mercury’s -vifible way. . 
The middle of the. tranfit will:be when-Mercury arrives .at the: 
point M ; the ecliptical conjuntion at E ; and the ¢conjunCtion : 
in right afcenfion at. A.:. And.N.will reprefént the place of: 
Mercury’s-afcending node... | 

The middle of the tranfit is given by the obfervations of the. 
contacts. This,. 

Temp: app. 


By my obfervations‘of the external contacts; was at‘10"-47' 39", 5° 


By thofe of the internal contacts; 10°47 37,5. 
My Mr. Winthrop’s obf. of the internal ‘contacts; 10°47 39 





The mean of which may be affumed-as moft exact; 10. 47 38,66 : 
The vifible conjunction of the fun and Mercury in right af- 
cenfion, may be deduced from Mr..Paine’s. obfervations: of: 
their differences, &c.. The refult of thefe.obfervations, as L 


have deduced them from: calculation, areas follow : 
| Difference  *+Diff. R. As. 


; R. A. of’ in Parts of a Time of Conjunc- 
Obf. App. Time. ©’s cen- Circle redu- tion of © and ¥ 
;' ter, and 3 ctd to the in Right Aftenfion, . 
in Time. Equator. 
ro! 27’ 35” 37" , 8 48", 2° r2hs’ 55” 
34 32d 349-5° 8°12, 3? 12 5 15 
50.13 2B; 5 6-46, 8. 125 $9 
It 3 30 235° 5.359 4 12-5 58 
7 1 22 5 14,0 Iz § 40 
55 26 19. 4343 4205 57 


Meta, 12 5 5% 33 
The. 
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The apparent diameters of the fun and Mercury are alfo de- 
termined by obfervation. 


By the micrometer meafures, Mercury’s diam. was 9,247 
The diam. of the fun by the microm. meafures was 32’ 21, 85 
By the time of it’s paffing the meridian, 32.24, 20 
The mean of which may be taken as moft exa@t, 32 22, 96 


_ The leaft diftance of centers is alfo had from obfervation. 
By the micrometer meafures this was 15 43, 70 


To examine the obfervations made by the micrometer, I com- 
puted by trigonometry what the leaft diftance of centers would 


be by calculation from the obfervations of the contadts. The 


refult gives the leaft diftance 


By my obfervations of the external contacts, 15 44, I 
By thofe of the internal contacts, 15 43, 5 
By Mr. Winthrop’s obferv. of the internal contacts, 15 43, 6 
The mean is the fame as by the micrometer, 15 43, 73 


From the obfervations of the diameters and leaft diftance of 
centers, we may compute the length of the apparent tranfit- 
line, and Mercury’s vifible horary motion from the fun. In 
the right-angled triangle SMm, we have SM the leaft diftance 
of centers, and Sw the fum of femi-diameters. Multiply the 
the fum of Sm and SM by their difference, the fquare root of 
the product will be the length of Mm. By fuch a calculation 
(all the circumftances of the obfervations being taken into con< 
fideration) the length of the tranfit-line, eftimated 


By the external contacts, is 496 “2 
By the internal contacts, is 423, 0 
And hence, ° 


By proportion, ¥'s vif. horary mot. from the fan was 5° 575 33 


Q. From 
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From thefe data we may determine the angle of Mercury’s. 
vifible way with the ecliptic, the geocentric latitude, and the. 
time of the ecliptical conjunction. In the right-angled trian- 
gle SMA, SM is given, and MA is known by the vifible hora- 
ry motion of Mercury from the fun.. Hence, we can: find SA,, 
and the angle MSA 26° 13" 28’’.. ESA is the angle made by 
that parallel to the Equator which: paffes through: the fun’s cen- 
ter at the-ecliptical conjunction, and the ecliptic ; and is equal 
to. the fun’s. declination at that time, 17° 52.°55’". Subtract 
this angle from MSA, and. we have the angle-MSE, the angle 
of Mercury’s' vifible way with.the ecliptic, 8° 20'33’".. Again, 
in the right-angled triangle SME,. we have: SM, and the angle 
MSE ; from which we can find SE and ME... The former is 
the geocentric latitude, and. the latter is the difference between 
the middle of the tranfit and. the ecliptical conjunction. By 
fuch a calculation corrected by parallax, at the ecliptical con- 


junction the geocentric latitude of Mercury was 15° 56”, 8 : 
And the time of ecliptical conjunction, Nov. 12° 1110’ 58”. 


In the above calculation, the parallax of Mercury from the: 
fun at the ecliptical conjunction, is fuppofed to be 3”,09 im 
latitude, and.1’’, 50 in longitude, 


The geocentric latitude and the angle of Mercury’s vifible: 
way with the ecliptic being known, we.can alfo determine the 
place of Mercury’s- node, and the inclination: of his orbit to the 
plane of the ecliptic. If we aflume Mercury’s. diftance from 
the earth to be 67683, and his diftance from the fun 31198,. 
his heliocentric latitude at the ecliptical: conjynétion. will. be- 
"34 36“; his horary motion in the ecliptic, 15/18”,.21 ; and: 
his horary motion in the ecliptic from the fun, 12'47'', OTs. 

Then: 
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Then, in the the right-angled {pherical triangle VSE, SE and 
the angle VES are known ; from which we can find the fide 
SV, 3° 55'33'. If this be increafed in the ratio of 12‘ 
47'', o1 to 15/18", 21, we fhall have the fide SN, Mercu- 
ry’s diftance from the node, 4° 41’ 59’’. Subtracting this from 
7® 20° 26’ 36's the fun’s place at the time of ecliptical con- 
junction, (by Mayer's tables) we fhall have the place of Mercu-+ 
ry’s afcending node in x, 15° 44’ 37% 


Again, ‘in the right-angled fpherical triangle SNE, the fides 
SE and SN are given: From thefe we can find the angle SNE 
the inclination of Mercury’s orbit to the plane of the ecliptic, 


ya o! 13%, 


In computing the place of Mercury’s node and the inclina. 
tion of his orbit, the calculation chiefly depends on the angle 
of Mercury’s vifible way with the ecliptic. This may be com- 
puted from the obfervations of the contaé/s. But a very fmall 
error in thofe obfervations, will produce a very confiderable one 
in the deductions. It was therefore thought beft to deduce it 
from the obfervations of right a/cenfion, which are equally con= 
venient, and more numerous. 


em ip: 
is 































“sy . ASTRONOMICAL ann 


V. Some felect Aftronomical Obfervations made at Chelfca,, 
Latitude 42° 25',. and 26" in Time Eaft of the Univerfity 
at Cambridge. By the Rev. Puiriips Payson,F. 4.4, 


: HE ufe of aftronomical obfervations, to promote the 
purpofes of navagation and geography, muit be evident 
to every perfon that has paid any proper attention. to-the fub- 
ject. By comparing obfervations made in different places, 3t. 
is well known, fpecial advantages accrue ; and. by tranfimiting 
thofe of one age down to another, affords. aftronomers, in fu~ 
ture time, great. helps for improvement : And no. doubt but 
improvements will be made in this divine {cience to the.end of 
time. 

The extenfive’ territories-‘of the United States of America;, 
are a foundation in nature for a vaft empire.—THe geograpliy 
of its interier parts, though of great importance, i8, at prefent, 
but little better- than conjectural : To perfect which, and fix 
the interefting boundaries and lines, the beft, and indeed’ the 
enly proper method is, that of aftronomical obférvations, which,, 
it is probable, the Supreme Council of America will foon adopt; 
now the glorious revolution is fo happily compleated. To. 
promote fuch, obfervations,, both at. noted head-lands upon the- 
fea-coaft, and.at diftant places in the interior country, highly 
merits. the attention-of this Academy : For though they fhould: 
not at firft be: made. with fuch accuracy as.modern aftronomy. 
can boaft of, they will prove great helps for future improves 
ments. 

The mode of obfervation, to-determine the latitude of a.place,, 
is: of very eafy acquifition,: Nor is.that difficult which. fettles its. 
longitude, it a perion can be furnifhed with a good time-piece,, 

| Hadley's 
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Hadley's quadrant, anda tolerable telefcope. ‘The eclipfes of 
Jupiter's fatellites being fo frequent, and of fuch eafy obferva~ 
tion, they prove very favourable phenomena for this purpofe. - 

But where great accuracy is required, a folar eclipfe or an 
occultation of a ftar by the dark fide of the moon, are to be 
prefered. : 

Several places in this and fome other ftates in the union, have 
been determined in refpect to each other, with much precifion, 
from obfervations of late years. Such as fhall be made in fu- 
ture, may correct fome errors of the prefent. 


The following obfervations were made with much care and * 


attention. The clock was'an excellant good one, regulated’ by 
equal altitudes of the fun taken by reflection with Hadley’s 
quadrant : It was counted by a perfon much ufed to the thing ; 
aud in all of them, fpecial care was taken in adjufting the equa- 
tion of equal altitudes for the decreafe or increafe of the fun’s 
declination. | 

The glafs uféd, is a reflecting telefcope, made by Nairne, 
better than 2 feet in length, and magnifying about 55 times. 
In a clear air, it fhows the fatellites of Jupiter to be nearly of 
the bignefs of {tars of the firff magnitude.. 


Emerfions of Jupiter's fatellites in the-year 1779.. 


1ft, Sattelite. | 2d.. Satellite. 
App. Time. . App. Time. 
April 22, ro 39" 9h May 29;. 88 58’ o0't’ 
May 8, 8° 57 19 June 395 8 39 15 
rs, IO 52 7 ad. Satellites — a 
Jnne:23, 9 16 40: May 16, 8 54 20: 
2%, 12 52 40 
June 28,. 836 1 
Obfervations: 
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Obfervation of a folar eclipfe, June 24, 1778. 


App. Time. 
Beginning, A. M. g 6'424 
Middle, JO 21 55 
End exad, 11 38 23 


Obfervation of a lunar eclipfe, May 29, 1779. 
Immerfion »’s S. E. limb, IO I5 44 
Ditto »’s N. W. limb, Ir 31 16 
Emerfion »’s N. E. limb, 12 50 42 
Ditto »’s S. W. limb, 4 §- Ss 


Obfervation of a folar eclipfe, October 27, 1780. 
Beginning, ° II 00 58 
Immerfion of four fpots, nearly in a line, juft 

above the @’s center. Spot ift. PlateIIl. Fig.I.11 33 6 
| 2d. II 34 15 
3d. 11 35 6 
4th. 11 36 18 
Immerfion of a large fpot nearly in the ©’s center. 
Beginning, 36 18. 
Spot covered, i. e. end, 37 20 
Emerfion of the four fpots above the ©’s center. 


Spot 1ft, 53 3 
ad, 54 23 
3d. 55 § 
4th. 50 9 
Emerfion of the large fpot near the ’s center. 
Beginning, | 56 44 
Compleated, 
Eclipfe ended, 
Duration, 
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At 11 15”, mercury in the thermometer ftood at 59°"== 
It fank gradually ; and at 12" 30’, ftood at 51°-—-Then gradue 
ally rofe to 59°, at 1*15’. A little before 12, there appear 
ed a large halo, or circle, around: the fun, and continued for 
fome time. 


Obfervation of a lunar eclipfe, November 11,. 1780. 
App. Time. 





Beginning, ro™27' 15" 
End, 1 18 50 
; Duration, 2 51 35 


Obfervation of a folar eclipfe, April 12,. 1782. 
Beginning not obferved, the face of the fun being 
covered with clouds. 
Correct app. time of the end of the eclipfe, P.M. 2 52 2% 


Obfervation of a tranfit of Mercury over the fun, November 


12, 1782. 
Firft ext. contact obferved a few feconds too late, 10 7 41 
Firft internal ditto, 10 12 3@ 
Second. internal ditto, Il 23 31 
Second external ditto,. 1 28 58: 
Duration of the tranfit,, I 2L 17 

KITE LS 
NGS ENCES 


% 
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VI... Obfervation of the Tranfit of Merseury over the Sun, 
November 12, 1782, at Ipfwich. By the Reverend Ma- 
NASSEH CuTLER, F. 4. A. 


ORRESPONDING altitudes of the fun were taken with 
a fextant, made by Nairne and Blunt, for aoe my 
clock, before and after the tranfit, viz—On the 7th of Nov. 
were taken eight fet of the upper, and nine fet of the lower 
limb :-—On the 8th, twelve fet of the upper, and ten fet of 
the lower limb :—On the day of the tranfit, eighteen fet of 
the upper, and fourteen fet of the lower limb, taken at differ ~ 
ent intervals :—On the 14th, nine fet of the upper, and eleven 
fet of the lower limb :—On the 15th, fix fet of the upper, 
and eight of the lower limb ;—and on the 18th, feven fet of 
the upper, and nine fet of the lower limb. The equation of 
declination was added to each fet of altitudes. By the refult, 
found my clock went with great uniformity, but gained 7” 33” 
in twenty-four hours. 

_ The day of the tranfit was clear and pleafant, with very lit- 
tle wind. My obfervation was made with a reflecting telefcope, 
magnifying 45 times, : 

By an unfortunate accident, I failed of feeing the firft exter- 
nal contact. At the time of the firft internal contaét, the fun’s 
limb was exceedingly well-defined ; but at the fecond internal 


‘and external contaéts, the undulation of the limb was confider- 


able, F 
App. Time. 


Firft internal contaét, 10% 13! 37” 
Second ditto ditto, pi ty, Il 24.15 
Second external ditto, Il 30 20 





ee 
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VII. A Memorr, containing Obfervations of a Solar Eclipfe, Ofo- 
ber 27, 1780, made at Beverly: Alf of a Lunar Eclip/fe, 
March 29, 1782,—2f a Solar Eclipfe, April 12, and of the 
‘Tranfit of Mercury over the Sun’s Difc, November 12, the 
fame Year, made at the Prefident’s Houfe in Cambridge. By 
the Rev. JosepH WILLarp, Prefident of the Univerfity. 


“Obfervations of a folar eclipfe, October 27, 1780, at Beverly. 


ATTENDED to my clock for a number of days before 

the eclipfe, but more particularly on the 25th, 26th and 
27th. On each of thofe days, the ftate of the atmofphere was 
favourable for taking correfponding altitudes of the fun. I took 
number of double altitudes, both of his upper and lower 
limb, in the forenoon and afternoon, with Had/ey’s o€tant, by 
reflection from a bowl of very clear oil of tar, which was of 
fuch a confiftence as to prevent undulation from the air, and in 
which, the folar image was extremely well defined. I noted 
the times by the clock, when the limbs of the two images of 
the fun juft-came into contact. The conjunétion of the cen- 
ters I did not attempt to take, becaufe it cannot be determined 
with a certainty equal to the contact of the limbs. 

The equation for the change of the fun’s declination, dur- 
ing the half interval between the forenoon and afternoon obfer- 
vations, was conftantly applied. 


Obfervations of correfponding double altitudes of the fun, Oc- 
tober 25. 


Noon per clock 
Foren. obf. Aftern., obf. Intervals. E Intervals. nearly. 


Rh 35’ 2! 3h 22! 46" 6547! 44” 3° 23/ 52" m1? 58/ 54" 

Sun’s upper 839 40 318 8 6 38 28 3 19 14 11 58 54 
limb, 842 0 8931547 63347 3:16 53% 11 58 537 

3 44 23 3 13 25 629 2 3 14 35 11 58 54 

R Sun’s 
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Noon per clock 

Foren. obf. Aftern. obf. Intervals. t iatarwale. xe ge a 

Shso/ 46" = gh 7! 5” 6b16/ 19" 3h 8 of” rhs8! 553" 

Sun’s lower J 8.55 32 3. 2 16 6 6 44 3 3 22 ri 58 54 
limb. 9 © 24 25730 557 6 25833 IF 58 57 

9 2 48 255 8 5 §2 20 2 56 10 11 5g 58 


Time of noon nearly by the clock, by a mean of the above eight obf 11 58 55 
Equation for change of declination in the 5 interval, + 16, 


Exaé time by the clock, when @’s center. paffed the meridian, Ii 59 11 
Hence, the clock too flow for apparent time at noon, 49 


In like manner obfervations were made on the 26th and 27th,, 

the refult of which it is fufficient to put down. 
On the 26th, 

When the fan’s center pafied the meridian, it was,. 

by the clock, allowing for the equation, 11h 58’ 16" 
Hence, the clock too flow for app. time at noon, 1 45. 

On the 27th, 

When the fun’s center pafied the meridian, it was, 

by the clock, II 57 18: 
Hence, the clock too flow for apparent time at noon, 

on the day of ‘the eclipfe, 
Lofs of the clock, refpecting apparent time, between 

the noon of the 25th and 26th, 56 
Ditto, | 26th and 27th, 57 

In the morning of the 27th, the Reverend Mr. Cutkr, of 
Ipfwich, and the Reverend Mr. Prince, of Salem, favoured me 
with their company, to obferve the eclipfe with me. Mr. Cut- 
fer and I were each furnifhed with a refleGting telefcope, made 
by Mann, of London. The magnifying power of Mr. Cutler's, 
was 34, and that of mine, 45 times. Mr. Prince’s telefcope 
was an achromatic refractor of 3 feet. -It’s original magnifying 
power was 16: ; but he increafed it to 43 times, by taking out 
the third glafs of the fliding-tube, and adding another eye-glafs 

of 
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of about an inch focus. We determined the magnifying power 
of our telefcopes by Hawk/bee’s method. 

We fat down to our telefcopes about ten minutes before 
eleven o'clock, in a garden adjoining the room where the clock 
was fixed, and were fo fituated, that we could all very diftin€ly 
hear the perfon who counted the clock. Before we began to 
obferve, we agreed that each one fhould note his times of ob- 
fervation, without fpeaking to the others, that all might deter- 
mine for themfelves, and no one might be in danger of being 
‘difconcerted. 

We had a favourable time for obferving the beginning and end 
of the eclipie. The immerfions and emerfions of a number 
of the folar {pots were attended to by us ; the fituations of 
which, upon the difc, we determined as near as we could, a 
little while before we fat down to our telefcopes. They then 
appeared to us as in Plate I]. Fig. Il. Mr. Prince had fixed 
parallel hairs in his refractor, dividing the fun’s difc into four 
equal parts, horizontally. Thefe hairs, together with a verti- 
cal one in the center, affifted us much in fettling the places of 
the fpots. 

As we had no micrometer to meafure the magnitude of the 
eclipfe, we determined it by Dr. Wailis’s method, publithed in 
Whifton’s Aftronomical Lectures, p. 188, 189. The eclipfed 
parts of the fun, marked at the time of the greateft obfcura- 
tion, we afterwards meafured upon a diagonal f{cale drawn for 
the purpofe, by which we could determine to the fiftieth part 
of a digit. 

At the middle of the eclipfe, and for fome time before and 
after it, there was a very great chilnefs in the air, and fo much 


Mew fell, that the papers we ufed abroad became quite damp. 
R 2 The 
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The following are our obfervations of this eclipfe, adjufted 


to apparent time. 


Mr. Willard. Mr. Cutler. 
Beginning of the eclipfe, rrh 9/48" =o grh 1/42" 
Immerfions of the weftern edges of folar fpots. 


No. 1, of the weftern fpots, 
No. 1, of the north-eaftern fpots, 
No. 3, of ditto, 


Mr. Prince. 
arh 1/464 


Il 22 31 


Ik 33 31 
Il 35 21 
11 36 56 


11-22. 28 22°41 


a5 $3 323 33 


at 35 3 35 
A large fpot near the center, 11 36 54 36 


A fouth-ealtern {pot neareft the vert. diam. 12 IE 34 


Emerfions of the eaftern edges of folar fpots. 
No. 2, of the weltern fpots, 12 31 §5 12 


No. 1, of the north-eaftern fpots,. 
No. 2,. of ditto, 
No. 3, of ditto, 
No. 4, of ditto, 


12 §3 50 
{3 54 $3 


12 55 36 
12. §6 32 


12 $3 47 
12 $4 57 


12 55 36 
12.56 31 


12 
12 
12 


4 12 5 
The large fpot near the center, 


The end of the eclipfe, 
Fhe duration, 


12 §8 6 12 58 4 
I 41 26 I 4b 23 I 
z 39 38 2 39 43 « 


By our obfervation, the greateft obfcuration was. at about 
12521, apparent time, when the parts eclipfed were 11 dig. 24.' 


The clock’s rate of going was the fame for feveral days fol- 
lowing the 27th, as it had been for the two days preceding. 

N. B. 1. By twenty-feven double altitudes of the fun, when 
upon the meridian, taken with a Had/ey’s o&tant, very accu- 
rately conftructed, I have found the latitude of the houfe, where 


the foregoing obfervations were made, 42° 36' N. The 
houfe ftands facing the middle of the training-field, (fo called) 
in the firft parifh in Beverly. 

N. B. 2. By calculations from the obfervations of the fore- 
going eclipfe made at Beverly, and thofe made at Chelfea, I find 
the difference of meridians to be 45” in time ; which, added 
to 26”, the difference between Chelfea and Cambridge, makes 
1' 11" for the difference between. Cambridge and’ Beverly. The. 
difference between Beverly and Penob/cot, where Profeflor Wil- 
hams and company made their obfervations, I’ find,. in' the fame. 

way; 
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way, to be 8’ 4", which makes the difference between Cam. 
bridge and Penobfcot 9‘ 15". The difference between Beverly 
and Providence, by deduttions from the obfervations, is 2’ 18”, 
which gives 1’ 7” between Cambridge and Providence. 


Obfervations of a lunar eclipfe, March 29, 1782, made at the 
Prefident’s houfe in Cambridge. 

The going of my clock was afcertained, for the obferving of 
this eclipfe, in the fame manner as for the foregoing one df 
October 27, 1780.. 

Mr. Caleb Gannett obferved the eclipfe with me. The tele- 
icope I made ufe of was an achromatic refractor, with a magni- 
fying power of go. Mr. Gannett made ufe of a reflecting te- 
lefcope, of about the fame magnifying power. We had, upon 
the whole, a pretty favourable time ; though the earth’s fha- 


dow, at the moon, did not appear fo well defined as we could. 


have wifhed.* 


The obfervations follow. 
Apparent Time. 


By Pref. Willard. By Mr. Gannett, 


Beginning of the eclipfe, 2hig’ 7 ghy4gr go! A.M 
Shadow touches Harpalus, 22 51 22 57 
Tycho, 27 21 27 10 
covers Tycho, 29 16 29 4 


touches Mare Crifium, 3 28 49 3 28 10 
leaves. Mare Crifium, 428 36 4 28 17 
leaves MareTranquilitatis, 33 40 347 


End of the eclipfe, 4,§3 5° 4 53 33 
3 Obfervations: 


* In ‘obfervations of different lunar eclipfes, when the ftate of the atmofphere, 
as far as the eye conld determine, has been the fame, the earth’s fhadow has ap- 
‘pearcd much better defined in one, than in ancie:. 
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‘Obfervations of a folar eclipfe, April 12, 1782, made at the 
Prefident’s houfe. 

The going of my clock was afcertained in the fame manner 
as at the time of the lunar eclipfe, in March. 

Mr. Caleb Gannett and Mr. William King obferved the eclipfe 
with me. Mr. Gannett and I had the fame telefcopes that we 
ufed for obferving the lunar eclipfe. Mr. Kg was furnifhed 
with a good reflecting telefcope, the magnifying power of which 
was about 40. At the beginning of the eclipfe the clouds were 
troublefome ; fo that the entrance of the moon upon the fun’s 
limb was not feen by us, or by any of the obfervers in Cam- 
bridge. But the clouds difperfed foon afterwards, and the atmot- 
phere became perfeétly clear ; fo that we had a very favourable 


time for obferving the end of the eclipfe, which was, 
Apparent Time. 


By Prefident Willard, at 2h sit gv PM. 


Mr. Gannett, 2 $1 27 


Mr. King, 2 51 4! 

As we were not furnifhed with a micrometer, no other obfer- 
vations, of any confequence, were made by us upon this eclipfe. 
Obfervations of the tranfit of Mercury over the fun’s difc, No- 

vember 12, 1782, made at the Prefident’s houfe. 

The going of my clock was determined, for this phenome- 
non, as for the eclipfes, in the fpring. 

Mr. Caleb Gannett obferved with me. We were furnifhed 
with the fame telefcopes that we made ufe of for obferving the 
eclipfes. Our obfervations were as follow. 

| _Apparent Time. 
By Pref. Willard, 10h “Gay eet, 37" . wt Lae: beg’ 32°A.M. 
By Mr. Gannett, 10 12 45 II 23 36 Ii 29 29 


Mean, 10 12 41 BI 23 39 II 29 30% 
— 1 
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— 1ohr2/ 41% mob 6/277 





Duration of the tranfit, internal 1 10 38 ext. 1 23 «34 


The ftate of the atimoiphere was unfavourable, during the 
tranfit. The limb of the fun appeared ferrated ; fo that it was 
dificult to determine the contacts, with that precifion which: 
could be withed. 

At the time of the firft internal contaé&t, and for fome mi- 
nutes after, the limb of 3, next to the fun’s eaftern limb, had 


an oval appearance ; and his limb, next to the weftern limb of 


the fun, put on the fame appearance, a few minutes before, and: 
at the time of. the fecond internal contact. 
For. 3’s horizontal parallax. 

3’s diftance from the earth 67681 : the fun’s diftance from 
the earth 98879 :: the fun’s horizontal parallax 8", 55: ¥’s. 
horizontal parallax 12'', 49. Therefore, x’s horizontal paral- 
lax from the fun is 3”, 94. 


Elements for calculating y's parallax from the fun in latitude 
and longitude, at Camdridge, at the firft external contact, 
November 12, 1782, at 10°6’ 27°’, A. M. apparent time. 


The fun’s longitude,* 7° 20°23' 53", 304 
Mercury's geocentric longitude, 7 20 30 12, 078 
Mercury’s geocentric latitude, north, 14 55, 754 
The fun’s right afcenfion, 22757 5 


The right afcenfion of the mid-heaven,,. 199 33 50 
Angle anfwering to pPZ in Plate I. Fig. I. 70 26 10 
The fun’s horary motion, 2 31, 2 
Mercury’s geo. hor. mot. in long. in the ecliptic retro. 3 22, 32 
Mercury’s 


* The elements of the fun are calculated from Mayer’s, and thofe of Mercuny 
from M, de la Lande’s tables. 
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Mercury’s geo. hor. mot. from the fun in theeclipite, 5°53", 52 
Mercury’s geo. hor. motion in latitude increafing, 51, 96 
The fun’s femi-diameter, 16 12, 2 
Mercury’s femi-diameter, Sy I 
Mercury’s horizontal parallax from the fun, 3, 94 
The obliquity of the ecliptic, 23°28 12 
The lat. of Cambridge reduced to thecenter, 42 8 37 


Hence, 
The altitude of the nonagefimal degree, 44. 24 32 
The longitude of the nonagefimal degree, 5°26 45 44 
Mercury’s parallax in latitude from the fun, 2, 807 
Mercury’s parallax in longitude from the fun, a, 224 
At the fecond external conta@, at 11°» 29’ 301”, A. M. 
apparent time ; by calculation, 
Mercury’s parallax in latitude from the fun, 3 


3, 169 
Mercury’s parallax in longitude from the fun, 1, 280 


The longitude of the nonagefimal degree, at the time both 
of the firft and fecond external contact, being lefs than the 
longitude of Mercury, the parallax in longitude is to be added 
to Mercury’s longitude, in each, to give the vifible ; and as 
Mercury’s motion in tranfits is retrogade, and the parallax at 
the time of the fecond external contact was greater than at the 
time of the firft, the length of the vifible tranfit-line was 
greater than the true, by the difference of the parallaxes. 


The true latitude, at each contact, was diminifhed by the 
parallax in latitude ; and as the geocentric latitude was increaf- 
ing, and the parallax, at the time of the fecond external contact, 
greater than at the time of the firft, the vifible motion in lati- 


tude was lefs than the true, by the difference of the ‘parallaxes. 


. ¥'s 
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¥’s parallax in longitude from ©, 1ft ext. cont. 2",024 
Ditto, 2d, I, 280 
Difference, 0, 944 
y’s parallax in latitude from ©, 1 ft, 2, 807 
Ditto, 2d,. 3, 169 
Difference, O, 362 
¥’s truemot.ono’s difcin 1® 23 3}“reduc. totheecl. 3‘ 9, 376 
Difference of parallaxes in longitude, +0, 944 
Length of the vif. tranfit-line reduced totheecliptic, 8 10, 320 
= 490", 32: 
y’s true motion in latitudein 1223°32"’, I II, 928 
Difference of parallaxes in latitude, — 0, 362 
Vifible motion in latitude, 1 11,. 566 


== 71", 566: 

For the angle of Mercury’s vifible way with the fun in the 

ecliptic ; the error of the tables in latitude ; and the time 

of the ecliptic conjunction of ©’s and y’s. centers, deduced 
from the times of the external contacts. 

In Plate H. Fig. WI. let EDK reprefent half of the fun’s 
cifc ; the diameter Eo K a portion of the ecliptic, or rather a. 
parallel to it ;* yUa parallel == 490'', 32 Mercury’s vifible 
motion upon the fun’s difc, reduced:to the ecliptic ; UM’ Meér- 
cury’s vifible motion in geocentric latitude, during the. time 
between the two external contacts ; confequently, MyU, the 
angle required, and yM the vifible tranfit-line ; the point © 
the fun’s center, at the apparent time of the vifible conjunCtion 
of centers ; ON, perpensicular to y M, the vifible leaft diftance 
of centers; ©D perpendiculir to the ecliptic, the vifible dif- 


S tance 
® The diftance from the ecliptic being equal to the fun’s parallax in latitude. 
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15 


tance of centers, at the time of the vifible ecliptic conjunction ; 
%o@ and Mo the diftance- of centers, at the time of the ex- 
ternal contacts, = the fum of the femi-diameter of the fun and 
of Mercury = 977", 3 ; C¥ the vifible difference of latitude 
of the centers, at the time of the firft external contact ; LM 
the vifible difference, at the time of the fecond ; Co = 3F the 
vifible difference of longitude of the centers, at the time of the 
firft ; and ©L at the time of the fecond external contact. 
For MU, the angle of Mercury’s vifible way. 

¥U 490", 32: UM 71"’, 566 :: Radius : Tangent angle 
MxgU 8° 18/15". 

For 3M, the vifible tranfit line. 

Sine My U 8° 18’ 15'': UM 71°, 566 :: Radius : yM 
495‘, 512. As¥o and Mo are equal, the perpendicular @ N 
bifects ¥M ; therefore, 3N and NM are 247”, 756 each. 

For angle yoN. 


©8 977", 3: Radius :: yN 247'’, 756: Sine angle ¥ON 
14° 41'7'’. Add angle NoD = M¥U 8° 18' 15", the fum 
is == angle 30D = yoF = ©¥C= 22° 59’ 22’; the com- 
plement of which is = angle y oC = 67° 0’ 38”. 
For fide Cy == Mercury’s vifible latitude from fun, at the firft 
external contact. 


Radius : © 8 977”, 3 :: Sine angle yOC 67° o° 38”: Cx 
899'’, 68 = 14' 59", 68; to which add the parallax in lati- 
tude 2”, 807, and the fum 15/ 2“, 487 is Mercury’s true lati- 
tude by obfervation, at the time of the firft external contact. 
For fide Co, the vifible difference of longitude of the centers of 

the fun and Mercury, at the time of the firft external contact. 

Radius : ©¥ 977, 3 :: Sine angle o¥C 22° 59’ 22’: Co 
= ¥F 381”, 696 ; from which fubtra& 2”, 224, Mercury’s 

parallax 











v. of ae" 


aR RE BP et a 


Te Zio ea eatarerrd 


thay Si TE ay ? pe ai 
DENA en 2X TERT ih Peer SS ge! om 
ee et peg Oi st 3 


ak Peat 


ha «9 
ab 
“i 
~ 
wt ad Gainine WR 


es in 
te 
5 


of 


beater ger 


by 


ee ee 


Pato (ena yeuisy tenaig os penitent 
ee on or ; 





MATHEMATICAL PAPERS. 139 


parallax in longitude from the fun, becaufe his vifible longitude 
was greater than the true, and the remainder, 379", 472, will 
be the true difference of longitude. 


For the apparent time of the true ecliptic conjunétion, and 
Mercury’s true latitude by obfervation. 


Mercury’s ecliptic horary motion upon ©’s dife 353”, 52 : 1 
rf? 
~3 


the {pace of time from the firft external contact to the ecliptic 


/ 


= 3600" :: the true difference of longitude 379", 472: 3864. 
conjunction, = 1" 4’ 242"’ ; which, added to 10% 6’ 27", 
gives 11" 10’ 514."’, for the apparent time of the true ecliptic 


conjunction. 


In 154’ 24°", Mercury’s geocentric latitude was encreafed 
rh", Pe which, added to 15’ 2”, 487, his latitude at the 
firft external contact, makes 15’ 58”, 261, for Mercury’s true 
latitude by obfervation, at the time of the true ecliptic con- 
junction, by the external contacts. 


Deductions from the internal contacts. 

Let the references be to Plate II. Fig. II. the lines 03 
and ©M being fuppofed = the difference of the femi-diameters 
of the fun and Mercury = 967”, 1 ; and, confequently, the 
tranfit-line wholly within the fun’s difc. . 


¥’s parallax in longitude from ©, 1ft int. cont. 2”,158 
Ditto, 2d, I, 355 
Difference, 0, 803 
%’s parallax in latitude from o, rift, 2, 837 
Ditto, 2d, 35 145 


Difference, . % 398 
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‘g’s truemot.ono’s difc in 1" 10°38” reduc.totheecli. 6’ 56", 171 
Difference of parallaxes in longitude, + 0, 803 





Length of the vif. tranfit-linereduced to the ecliptic, 6 56, 974. 


= 416, 974 
¥’s true motion in latitude in 1" 10’ 38'’, 1 1, 168 


Difference of parallaxes in latitude, — 308 





Vifible motion in latitude, 1 o, 86 
== 60, 86 
Hence, 

M3sU, the angle of Mercury’s vifible way 8° 18’ 15” ; — 
3M, the vifible tranfit-line, 421'', 392 ;—angle yON 12° 35° 
1”, confequently, yoD = yoF = o8C 20° 53’ 16”, and 
angle ¥oC 69° 6’ 44” ;—fide Cx, Mercury’s vifible latitude 
from the fun, at the time of the firft internal contact, go03"’, 
543 == 15/37", 5433; which, added to the parallax in latitude 
from the fun, 2”, 837, gives 15’ 6", 38, for Mercury’s true 
latitude by obfervation, at the time of the firft internal contaét ; 
—the fide Co, the vifible difference of longitude of the cen- 
ters of the fun and Mercury, 344”, 809 ; which, leffened by the 
parallax in longitude from the fun, 2", 158 gives 342”, 651 for 
the true difference of longitude ; which, converted into time, 
gives 58’ gi”. This added to 10" 12‘41", A. M. gives 11> 


10’ 50+“, for the apparent time of the true ecliptic conjunc- 
tion. 


In 58° 92", Mercury’s geocentric latitude was increafed 50" 


“Ar 


365 ; which, added to 15’ 6”, 38, his latitude at the firft in- 


ternal contact, gives 15’ 56”, 745, for Mercury’s true latitude 
by obfervation, at the time of the true ecliptic conjunction, 
by the internal contaéts. 


‘The 
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Theapparent time of the true ecliptic conjunction, by the-ex- 
ternal contacts, being 11» 10/514", and by the internal ones 11° 
10’ 501", let us call the time 11° 10’ 51”, when Mercury’s 
latitude, by the former, muft have been 15’ 58”, 257, and by 
the latter, 15° 56", 752, the mean of which, 15/57", 504, 
may be called Mercury’s true latitude by obfervation, at the 
time of the ecliptic conjunction. By M. de Ja Lande’s tables 


at was 15’ 51”, 524; fo that the error in the tables, -by this 
amean, is — 5”, 98. 


For Mercury's heliocentric latitude, according to the obferved 
geocentric latitude. 

Mercury’s diftance from the fun, 31198: Mercury's diftance 
from the earth 67681 :: Mercury’s geocentric latitude at the 
ecliptic conjundtion, by obfervation, 15/57", 504==957",504: 
Mercury’s heliocent. lat. by obfervation, 2077", 2== 34! 37", 2. 

For the place of the afcending node by obfervation. 

Let x FE, in Plate II. Fig. IV. be a portion of the ecliptic ; 
the point 2 the place of ¥’s afcending node; 23 a portion of 
y’s heliocentric orbit ; the point.at x his heliocentric place in 
his orbit, at the time of the ecliptic conjunétion, and E his 
place reduced to the ecliptic ; Ey his heliocentric latitude ; 
the angle En ¥ the inclination of his orbit, by modern Aftro- 
nomers generally determined to be 7° 0’0”. In the right-an- 
gled fpheric triangle En y, right-angled at E, there are given 
the angle En ¥, and the perpendicular or fide Ex, to find the 
bafe or fide XE. 

Radius, | 
: Tang. Ex or 3’s heliocentric lat. 34" 37", 2 8 0030458 
:: Tang. Co-inclination x’s orbit, 83° 0 0 10 g108462 





: Sine bale 1 E ory’s dift.fromafc.node,4 42 16 8 9139020 
As 
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As Mercury’s heliocentric motion was in the order of the 
fines, and he had paffed the node, fubtract this diftance from 
his heliocentric longitude, and the remainder will be the point 
& of the ecliptic, or place of Mercury’s afcending node. 


Mercury’s heliocentric longitude, 15-20°26/ 36” 
Subtract ¥’s diftance from a, 4 42 16 





Place of ¥’s afcending node by obfervation, 15 44 20 
Ditto by M. de la Lande’s tables, 15 45 54 
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VIII. Odfervations of a Solar Echpfe, Odtober 27, 1780, 
made at St. John’s D/land, by Meff’rs. CLARKE and WRIGHT. 
In a Letter from Mr. JoserH Peters to CALEB GAn- 
NET, 4. M. Rec. Sec. Amer. Acad. 


Meee ue 


Halifax, (Nova-Scotia) 27th Auguft 1781. 
SIR, 
OME time in the beginning of this fummer, Mr. Winflow 
fhewed me a paragraph of a letter from you, requefting 
him, if he could, to obtain the minutes of fome obfervations 
of the eclipfe of the fun, which happened the 27th of Oétober, 
a 1780. Iam fo unfortunate as not to have any kind of appa- 


DORE okt eos 


Tate Ptghe Sab eed hei 


ratus for obfervations of that fort ; nor is there, that I know 
of, in this place, any thing of the kind,—thefe things, how- 
ever ufeful, as well as pleafing, being very little attended to in 
this place. 





Since the faid application from Mr. Wn/low, I have received - 
from my friend, Doétor ‘fohn Clarke, who was educated in your 
College, fome minutes of an obfervation of the fore-mentioned a [: 
eclipfe, made by himfelf and a Mr. Wright, at Charlotte-town, Pi 
on the ifland of Sz. ‘fobn, in the gulph of St. Laurence. I 
take the liberty to inclofe you a copy of them. | | 

Dr. Clarke fays, that the obfervation was made with a reflect- ih 
ing telefcope, two feet long, and compleatly fitted for the pur- ; 
pofe. A clock was regulated with great accuracy, by means . t 
of double altitudes of the fun, taken on feveral days before and i 
on the day of the eclipfe. ‘The obfervers were deficient only 


in a micrometer to meafure the quantity. They eftimated it at ' 
11 digits, 


zy 


i — ee ee . 
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Charlotte-town, by obfervations of Mr. Wright, is in lati- 
tude 46° 13’ north, and 62° 50’ weft longitude from London. 


This obfervation agrees well with the beft judgment I could 
frame of this eclipfe, at Halifax, by a good watch, regulated 
by the beft time pieces here, to as great exactnefs as was in my 
power ; except the quantity, which muft be fomething greater 
here, thaw at the ifland. I projected this eclipfe to be 11 dig. 
30’ here, and by the beft obfervations I could make, that was. 
very nearly its real quantity. P 


I am affured by Mr. Poo/, of Yarmouth-Sebouge-Harbour,. 
on the weftern coaft of this province, that the eclipfe there was 
total for a momentary {pace. 


This, Sir, is the beft account I am able to give concerning 
the phafes of this eclipfe in thefe parts ; which, if it prove 
ufeful in feience, or fatisfactory to you, I fhall think myfelf 


happy in having the opportunity of communicating it. 


The town of Halijax, from obfervations of Mr. Defbarres, 
is in 44° 44’ north latitude, and 63° 30’ 30” weft longitude 
from. London. 

Jam, Sir, your moft cbedient 
And very humble fervant, 
JOSEPH PETERS. 
To Mr. Caleb Gannett. 


The following are the obfervations made by Meff’rs. Clarke 
and Wright : 
App. ‘Time. 
Beginning of the eclipfe, ri'41' 35” A.M. 
>’s foatheen hunbat letter, Platell. Fig. V. 11 56 30 
Ditto in contact with 4, 1259 2 


- 
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App. time. 
»’s weftern limb quitted ¢, 1%28’ 38” A.M. 
Ditto quitted 4, I 36 13 
End of the eclipfe, 217 4! 
Duration, 2 36 6 
They miffed the contacts with ¢ by altering the pofition: 
af the telefcope. 
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IX. Odfervations of a Solar Eclipfe, Ofober 27, 1780, made 
at the Univerfity in Cambridge. Communicated by CALEB 
GanneTT, 4. M. Rec. Sec. Amer. Acad. 


N  feveral days previous to the eclipfe, I carefully took 
correfponding altitudes of the fun, -with an excellent 
Hadley’s quadrant. The agreement between the obfervations: 
was fuch, that thofe taken on the two immediately preceding 
days, exprefs the refult of the whole. They were as follow: 


08 25, A.M P.M. 
8hsg' 19” 2hs50° 1” Hence, at app. noon the clock«was 11h54/ 40” 
8 56 1 2 §3 11 Interval 5 57 40 
8 52 10 257 18 + ditto 2 58 50 
—— Equation of } intervals + 16 
Sam,26 47 30 8 40 30 





tr 54 56 





Mean,8 55 50 2 53 30 
Clock flow of fun, 5 4 


O&. 26, A.M. -P. M. 


8 48 1 3 1 18 Hence, at app moon the clock was 11 54 36 

8 52 11 ye Interval 5 56 8 36” 
g 56 47 52 23 ; ditto, | 258 418 
9 o 58 2 48 11 Equation of 4 interval + 16 

9 4 42 44 29 





r1 54 52 
Clock flow of fun, 5 8 


Sum,44 42 39 14 23 22 





Mean,8 56 31 48” 2 52 40 24” 


On the 27th, obfervations were taken in the morning ; but 
the atmofphere was fo loaded with vapour, as to prevent the 
taking of any, with accuracy, .in the afternoon. 

From the above .6bfervations it appears, that between the 
25th and 26th of October, the clock gained on mean time 2”, 
Hence, on the 27th, at apparent noon, the clock was flow of 
the fun 5‘11". ‘Two common brafs reflecting telefcopes were 
ufed upon the occafion, each magnitying about 60 times ; alfo, 
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anachromatic, made by Do//and, it’s magnifying power 90. The 
Reverend Profeflor Wigglefworth and Mr. ‘fohn Mellen, uled 
two of the telefcopes. Mr. Mellen obferved with the achro- 
matic. rp Pn 

The obfervers were fo unfortunate as not to perceive the be- 
ginning of the eclipfe. They fuppofed the fhadow would have 
entered the fun’s dife more weiterly than it did.—They there- 
fore attended to a different part of the fun’s limb. To prevent 
a fimilar error in future, it might be well, previoufly, to deter- 
mine the point at whicli-an eclipfe wilkcommence. This may 
be done by calculating the angle, which the ecliptic will make 
with a vertical circle pafling through the centre of the fun, at 
the time the eclipfe begins. 

The obfervations-were as follow, viz. 


Obfervers, Wiggl-/wortt. Gannett. Mellen. Mean of obf. 
Apparent Time. 

Firh conta@ of N. W. fpess, 2 BY fF Ot OY COC! el Oe 
Plate Il, Fig. VI. Ik 20 $7 sa et 6° SER. 
Total ob{euration of ditto, Il 25 15 1125 36 11 25 25% 
Firft cont. of N.E, fpote,No.1, 1f 948 36 «91 31 53.0 «2 31 38) «LE QE 424 
25 33 «64 11 33 4 

3s Tl 33.54 It 33 54 

Total obfcuration-of 4, 11 34 §2. 15°34 58 12 34 55 


Firft cont. of central fpot,’ 11 35 26° I8 35 30. If 35 30 IE 35 282 
Total obfcuration of dittop 11 36 19 1136 4 If 36 14 18.36 125 


Firft cont. of S. E. fpot, 1213 47 12.13 47 12 13 47 
Total obfcuration of ditto, 32.14 3, 12 14 4. 83-14 3$. 
Total emerfion of N. W. fpots, 12 29 28 12. 29 28 
Firft app. of N.E. fpots, No.1, 12 52 56 12°52 33 12°52 31 12 52 362 
25 12 53 27° 12 53 27 
3s 12 54 9 12 54 9 
Total emerfion of 4, 12 55 23 12.56 4 12 55 434 
Firft app. of centralfpot; 42 56 11 12 56 1 
Total emerfion of ditto, 12 5647 132 5645 12 56 46 
Firit app. of S. E. fpot, I 33 51 1 33 47 1 33 49 
Total emerfion of ditto, 3 96% 134 5 134 3 
End of the eclipfe, 1.29 51 I 39 47 1 39°50 1 39 49} 


Digits eclipfed, about 11}. 

The obferyers not being poffefled of a micrometer, Mr. 
Wieclefworth made ule of the following expedient to determine 
wa the 
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the quantity of the eclipfe.-—He defcribed on paper a number 
of circles, dividing a common diameter into digits. The pa- 
per was placed perpendicular to a telefcope, through which the 
fun’s rays were received upon it. Accuracy is not pretended 
in this method. The quantity noted, is the neareft that could 
be eftimated by it. 

Through want of crofs wires in either of the telefcopes ufed, 
the precife fituation of the fpots, on the fun’s difc, could not 
be determined. In the figure, their relative fituation is mark- 
ed, according to judgment at the time. 
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X.. An Objervation of &@ Solar Echpfe, . Oétober 27, 780, 
at Providence. By JosepH Brown, Ejfguire! ~ 


"Y.,apparatus for the obfervation of the folar eclipfe wa: 

a three-feet reflecting telefcope, with {pirit levels; a 

finall graduated femi-circle of about 44 inches radius, and rack 
motions for taking altitudes ; and a glafs micrometer, _ fitted 
with rack motions, I believe of Dolland’s conftru€tion, having 
a nonius graduated to ,4.. part of an inch: A reflecting tele- 


{cope of near two feet ; and a profpect-glafs of three feet four 
anches length, which I mounted on a convenient ftand. 


On the 2cth, I moved my clock into a convenient part of 
my houfe ; and from that time to the day of the eclipfe, I was 
conftantly employed in taking correfponding altitudes of the 
fun with my telefcope, and conftructing a meridian-line. 


Our obfervatious of the eclipfe were as follow : 


“The beginning was not accurately noted. 


Firft feen in correct time, ro'58/ g" 
Juft touches a black {pot in or near the middie of 
a macula at the right hand, Il 21 32 
Juft touches the firft of four {pots all nearly in a 
‘range in a macula at the left hand, 1I 30 §2 
Ditto the {pot neareft the centre of the fun’s dife, 11 35 20 
The end of the eclipfe as feen by Mr. Weft in 
the fmail telefcope, aes 
Ditto by my brother in the fpy-glafs, 139 & 
6 


Ditto laft feen by myfelf in the largeft reflector, 
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I took the diameter of the fun while the eclipfe was on, and 
made it three inches and $34 ; which, by my table, conftruct- 
ed in the year 1769, previous to the tranfit of Venus, makes 
the fun’s apparent diameter 32/18”: And. the fmalleft I faw 
the bright part of the fan was 34% of an inch : So fmall I am 
certain it was, and‘it might probably be a very little lefs, tho’ 
T believe this to be pretty exact ; and this, I think, makes the 
fun to be 11 digits and... eclipfed; or very nearly fo. 
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XI. Odfervations of the Solar Eclhipfe of the ath of Ofober, 
1780, made at Newport, Rkode-Ifland, 6y Mon/f. de GRAN- 
CHAIN. Tranjflated from the French, and communicated by 


the Reverend Prefident WiLLARD. 


Times per Clock. 


TT" E inftant when it was perceived h. ‘ ” 
BR . that the eclipfe had began,* 9 24 32 
Preceding limb of thefunatthevertical, 11 21 39 
Upper limb of the funat the horizontal, 21 54 


Upper horn at the horizontal, aa 3 
Limb of the moon at the vertical, 22 45 
U pper horn at the vertical, 23 9 
Lower horn at the vertical, doubtful, 23 35 
‘Lower horn at the horizental, 29 31 


Lower limb ef thexfun at thehorizontal, 31 2 


‘Preceding limbof thefunatthe vertical, 11 37 12 
‘Upper limb of the fun at the horizontal, 37. 59 


Upper horn at the horizontal, 38 32 
Limb of the moon at the vertical, pafied, 
Upper horn at the vertical, 38 57 
Lower horn at the vertical, i 39°19 
Lower horn at. the horizontal, | 43,.38 


Lower limb of the fun at the horizontal, 4 5.27 


N. B. The apparent upper and lower limb of. the planet,-in the telefcope of 


True Times. 


— 
II Oo 
37° 
57 
57 

58 

58 

59 
—y 
6 


I 13 
13 
14. 


14 
15 
19 


21 


the quadrant, which inverts objetts, is. here called the upper and lower limb. 


* Whien it was perceived that an impreflion was made ‘upon the limb of the fu, 
‘the eclipfe had been b2gan 1/ 20"; therefore, the true begitining was at 10°58 52”. 


Precedin 2 


i 


12 
a f 
42 
gi 
33 
55 
23 


20 


§t 
I 


48 
21 


46 
& 
28 


17 
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Preceding limb of the fun at the vertical, 11547’ 8” rh22‘ 58" 
Upper limb of the fun at the horizontal, 48 17 247 
Limb of the moon at the vertical, 49 © 24. 50 
Upper horn at the vertical, 49 5 24 55 
Upper horn at the horizontal, 49 7 24 57 
Lower horn at the vertical, 49 21 25 11 
Lower horn at the horizontal, 52 $2 28 42 
Lower limb of the fun at the horizontal, 55 2: 30 52 
End of the eclipfe, oO 4 50 I 40 4! 
Latitude of the obfervatory upon Goat-Ifand,, 41°30 30 


Obfervations of the lunar eclipfe of the r1th of Nov. 1780, 
made at Newport, (Rhode-I/and.) By Monf. de Gran- 
CHAIN. 


Timesper Clock. § True Times. 


Beginning of the eclipfe, gh4o' 5" 1oh24’ 39! 


Beginning of the immerfion of Grimaldus,, 48 50 33 26: 
End of the immerfion of Grima/dus, gi 25 36 10 
Beginning of the immerfion of Tycho, 8 0 36 45 12 
The thadow of Galileo, 42 48 18 
Beginning of the immert. of Copernicus, 54 12 31 
End of the immerfion of Copernicus, 35 17 12 
The fhadow at the middle of Diony/ius, 53 31 33 
The fhadow at Promontorium acutum, 42 40 21 
Copernicus begins to emerge, 54 2 34 
Grimaldus begins to emerge, 2 6 42 
Copernicus wholly emerges, 35 8 15 
Grimaldus wholly emerges, : 45 ° 11 26 
Promontorium acutum emer. from the fhad. 12 35 55 
Tycbo wholly emerges from the fhadow, 10 6 54 5 
- End of the eclipfe, 10 16 57 
The 
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The fame clock and quadrant weré made ue of in this ob= 


fervation, which had ‘been ufed for the obfervation of the folar 
eclipfe. The’ going’ of the clock ‘was, however, a little dif- 
_ ferent, becaufe it had’beéen altered. 


ILLUSTRATIONS.OF THE OBSERVATION OF THE SOLAR 
ECLIPSE. : 

The clock which was made ufe of to obtain the times, had 
a compound pendulum-rod, made by Monf. Berthoud, a cele- 
brated clock-maker at Paris.. It was regulated many days be- 
fore and after the obfervation, by correfponding altitudes, taken 
with a quadrant made by Ramfden, which was.very good and 
very well divided. 


The fame quadrant was ufed in obferving the tranfits of the 
horns, and of the limbs of the fun and of the moon, acrofs 
the horizontal and vertical wires of the telefcope, which was 
fitted for this purpofe. 


The obferver, who, in putting on board the aftronomical 


inftruments, had nothing in view but the regulation of marine 
watches, was not fo well provided with telefcopes, as with 


time-pieces and quadrants. ‘To obferve the beginning and end. 


of the eclipfe, he was obliged to make ufe of a fimple achro- 
matic fea-glafs, of three and an half feet focus. Howeéver, 
he believes he may anfwer for the end of the eclipfe, within 
four or five feconds nearly. The inftant of the beginning is 
much more uncertain. A confiderable impreffion was made 
upon the fun, before it was perceived. To determine, at leaft, 
roughly, the true inftant of the beginning of the eclipfe, an efti- 


mation was made, as near as might be, of the diftance of the _ 
horns, at the moment when it was perceived that an impreffion. ’ 


U was 
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was made upon the difc of the fun ; and towards the end of 
the eclipfe, it was obferved how much time paffed from the in- 
ftant when the diftance of the horns was fenfibly the fame, to 
the end of the eclipfe. It is in this manner that it was deter- 
mined, that about 1’ 20” muft have intervened, between the 
true inftant of the beginning of the eclipfe, and the time when 
the impreffion was firft obferved. 

At firft it was thought ufelefs to endeavour to obferve the 
quantity of the eclipfe with the quadrant, becaufe of the flow- - 
nefs of the motion of the two planets vertically ; however, 
upon reflection, ‘it was thought that the tranfits of the horns, 
and of the limbs of the fun and moon .acrofs the vertical wire 
only, would be fufficient to give the differences .of the altitudes 
and azimuths .of the centers of the two planets, and, confe- 
quently, their; differences ,of latitude and longitude. Thefe 
were, therefore, obferyed towards the.end of the eclipfe, and 
at the fame time, the tranfits acrofs the horizontal wire were 
obferved, but without hoping that they could be of any great 
advantage, for calculating the diftance of the centers. 

In the firft obfervation, the tranfit of the apparent lower 
horn acrofs the horizontal wire is a little doubtful: It may 
therefore be proper to perfer, in the calcule from this obferva- 
tion, the tranfit of the limb of the moon, and of the apparent 
upper horn; acrofs the fame vertical wire. 

In the fecond obfervation; the inftant of the-tranfit of the 
limb of the moon acrofs the vertical wire was omitted, through 
hurxy :—To calculate it, therefore, we may make ufe of the 
tranfit of the horn acrofs the fame wire. . 


The laft obfervation, being more.complete, we may calcu- . 
Jate it by the one or the other method, indifferently ; or we ~ 
may 
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may make ufe of the tranfits acrofs the horizontal wire, to de- 
duce the difference of altitude, becaufe the motion of the two 
planets, vertically, was become lefs flow, when this obferva- 
tion was made. 

If we would, in the firft obfervation, verify the inftant of 
the tranfit of the apparent lower horn acrofs the vertical wire, 
or know, in. the fecond obfervation, the inftant of the tranfit 
of the limb of the moon acrofs the fame wire, we may eafily 
calculate them, with the afliftance of the quantities already 
known. It will, perhaps, be ufeful to make this calculation, 
that we. may be in a condition of determining the variation, 
which muft have taken place, in the pofition of the. two. pla- 
nets, obferved relatively the one to the other, during the {pace 
ef time which intervened, between their tranfits. acrofs. the. 
fame wire. 
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XII. dn Account of the Obfervations made in Providence, ix 
the State of Rhode-Ifland, of theEclipfe of the Sun, which bap- 
pened the 23d Day of April, 1781. By Benjamin WesT, 
Efquire, F.A. 4A. Communicated by the Reverend Prefident 
WILLARD. 


HAVE thought proper to draw up a particular account of 

this eclipfe, as’ well knowing that proper obfervations of 
eclipfes make an important article in the theory of aftronomy. 
It was by thefe kind of obfervations the lunar theory was bro’t 
to it’s prefent degree of perfection : And every Aftronomer 
‘knows of what’confequence it is to navigation, to have the 
moon’s motion fettled ‘to a Certain degree of accuracy. 


This eclipfe was obferved in Providence by Mr. Fofeph Brown 
and myfelf, at Mr. Brown’s houfe. The morning of the 23d 
of April was cloudy, and I defpaired of feeing the fun that 
day ; but a little before twelve o'clock, the clouds feemed to 
break, and the fun, now and then, made it’s appearance, which 
gave me. fome hopes of feeing fome part of the eclipfe: But 
after twelve o’clock the fun was again ob{fcured by the clouds, 
and remained {fo till five or fix minutes after the firft contaét of 
the fun’s and moon’s limb, when we had again a flight view of 
the fun through the clouds, and faw the eclipfe was coming 
on. The air continued unfavourable to our obfervation till a 
few minutes before the middle of the eclipfe, when the fun 
again appeared, and gave us a good opportunity of obferving 
the quantity of the eclipfe when at the greateft ;—for which 
purpofe, Mr. Brown applied the micrometer, and found the 
lucid part of the fun, when in its leaft ftate, 1288 microme- 

fer 
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ter meafure. This was not done at a fingle operation, but by 
a number of trials, till he found the bright part of the fun was 
in it’s leaft ftate. After reading off the numbers from the mi- 
crometer for the quantity of the eclipfe, Mr. Brown immedi- 
ately, at my requeft, took the length of the chord joinifig the 
cufps, which I believe was done with great care, and found it 


1380. The micrometer meafures for the fun’s diameter was 
1906. Then 1906 — 1288 = 618,;the eclipfed part, and 


—S = 3° 53' digits for the greateft quantity of the eclipfe. 
From the table which we made for the micrometer in the year 
1769, the fun’s apparent diameter was 31/53", exactly agree- 
ing with what Mayer’s tables make it. I found the apparent 
diameter of the moon by the following method :—Let GFI 
be the fun, and HEB the moon, and EF the chord joining the 
fun’s cufps. Now, as BG is a. ftraight line, bifecting the 
ftraight EF at right-angles, it muft therefore pafs through the 
centers both of the fun and moon. (Euchd1. Ill.) The 
angle ADE is a right-angle, and AE and ED are given quan- 


ry z) } 
tities. Then “AE — DE = AD... (Per Euclid 47. I.) 


AE = 953 
DE = 690 


Sum = 1643 3. 2156376 








a eS 


Difference = 263 2+ 4199557), E 











2)5- 6355933 
AD= 657,2 2. 8177966 
AG= 953 : 
DG = 1610,2: 
GH = 1288 





HD = 322,3 
























“w 
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The angle BEH, in a femi-circle, isa right-angle, (Ewuc.31. 
IIT.) and HD, DE, DB, are three proportionals, (/Euc.8. VI.) 
that is to fay, HD: DE :: ED: DB. 


DE = 690 2. 8388491 
x 2 





5. 6776982 
HD 32253 2 5082603 





BD = 1477,2 3 1694379 

HB = 1299,5 the micrometer meafure for the 
moon’s diameter. It is a thing well known to mathematicians, 
that the fines of fmall arcs are nearly equal to the arcs them- 
felves ; hence we have a tule to find the moon’s apparent di- 
ameter by proportions. 
©’s micrometer meafure 1906, Log. 3 2801 
It’s 2; | 31/53", LL 7517" 
»’s micrometer meafure 1799, 5 6° ar. 6 7449 


D’s apparent diameter, 30’ 6”, LL 7767 
Deduct — 2% for the moon’s elevation. 


)’s horizontal diam. 29 43, but one fecond more than what 
is given from Mayer's tables. 


Mr. Brown and myfelf both noted the fame fecond for the: 
laft contaét, which was at 2553’ 36" apparent time. There: 
were fome thin white clouds about the fun, yet I think the: 
obfervation was pretty good. 


ete 
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XH. Account of the Tranfit of Mercury, obferved at Cam- 
bridge, November 12, 1782. By James’ WINTHROP, 
Efquire, F. A. A. : | 


HE following obfervations were made at the houfe of 

the Reverend Profeflor Williams. We ufed the fame 

clock, but obferved the tranfit from different parts of the houfe. 

The clock was regulated by the Profeflor, who reduced all the 
obfervations to apparent time. Mine were as follow: 


Firft external conta, 10". ..6°.41" & ™ 
Firft internal contact when the thread of light 
was formed, and Mercury recovered his 


roundnefs, 1O 12 13 
‘Mercury begun to appear oblong before the fe- 

cond internal contact, It 21 4I 
Doubtful whether the thread of light was 

broken, - 11.22 44 
Second internal contact when the thread of 

dight was compleatly broken, 11.235 
Second external contact, Il 29 19 


‘The magnifying power of the reflecting telefcope ufed in 
thefe obfervations, was 260. ‘The elliptical appearance of the 
planet was obferved by Mr. Williams as well as myfelf, at both 
paflages over the fun’s limb; but I do not recolleé&tto have 
feen it remarked of any former tranfit of this planet. An idea 
that the {mallnefs of Mercury's apparent diameter and the ra- 
pidity of his motion would not fuffer it to be of any ‘long con- 
tinuance, . prevented my making more particular remarks at the 


‘ime of the ingrefs. ‘Theicertainty of ‘a’ fufficierit interval-be-’’ 


tween 
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tween the laft contacts, enabled me to attend: more particularly 
to this obfervation at the end,, than at the beginning‘of the tran- 
fit; Atu12i' 41” apparant time, Mercury: began: to’appear 
diftorted ; and from this time the thread of light grew gradu- 
ally fainter till. 11°22’ 44”, when.I was doubtful whether it ex- 
ifted any longer. I fet down the fecond internal contaét at 11° 
23’ 5”, when I was firft. certain, that the thread.of light was 
broken. From the time that the center of the planet appeared 
to me to have pafled the fun’s limb, the appearance of it’s fol- 
lowing half became very irregular, being difturbed by a brifk 
undulatory motion, which continued till the end of the tranfit. 

This diftortion appears to be common to’ both the inferior 
planets, when in the fame fituation with refpect to the obferver.. 
At the tranfit of Venus in 1761, it was obferved in-India, Eng- 
land and Sweden ; and at that of 1769, by almoft all who ob- 
ferved the tranfit. They indeed vary in their ideas of its dura- 
tion ; which cannot be wondered at when we confidgr the dif- 
ferent magnifying power of their inftruments, and the ‘different: 
ftrength of their eyes. Particular defcriptions of the appear- 
ance of Venus; in her two tranfits, aré publifhed in Vols. LIX. 
LX. and LXI. of the PhilofophicalTranfa@tions, with fuitable ' 
projections ; and from the great refemblance they bear=to’ the 
appearance of Mercury in his laft tranfit, the conclufion is nas: 
tural that they arofe from: the fame caufe. 

The. object, is. fo {mall and remote, that-we can hardly ex-. 
pect to determine it’s: caufe with abfolute certainty. It wilk: 
not, however, be deemed .amifs to remark, asa probable caufe 
only, that the rays proceeding from fo fmallk an objec as that 
part, of the. fun's, limb which is neareft to the planet, during 
the diftortion ,of;she:latter,, ane: tooxfeeble to make a fullkim=:. 

preffion. 
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preffion on the feat of vifion. Objects feen by reflection, as 
moft terreftrial bodies are, cannot be feen diftinétly, unlefs they 
fubtend a certain angle. The fame thing taking place in lu- 
minous objects, with a fmaller angle, when the thread of light 
becomes too fmall to be diftintly feen, the exterior limb of the 
planet will appear confufed ; and every degree of confufion, 
arifing from a partial defect of light, will operate upon the eye 
like a real diftortion of the obje&. If this opinion be right, 
as the diftance of centers is eafily calculated for any given mo- 
ment, perhaps the limits of vifion, as far as re{pects luminous 
objeéts, may be afcertained by accurate obfervations of this 
kind. 


Cambridge, 27th December, 1783. 
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XIV. Odbfervations of an Eclipfe of the Moon, March 29, 1782, 
and of an Eclipfe of the Sun, on the 12th of April following, 
at Ipfwich, Lat. 42° 38' 30". By the Reverend MANAS- 
s—EH CUTLER, F. 4. 4. 


N the following obfervations I made ufe of a reflecting telef- 
cope, made by. Mann, magnifying 45 times. My clock 
was carefully regulated by taking correfponding double altitudes 
of the fun, reflected from a bow] of the oil of tar, with Had- 
fey’s quadrant. 

The night of 29th of March was exceedingly clear, and the 
atmofphere very free from vapour. At215’1" apparent time, 
{ obferved a dufky appearance on the part of the moon’s limb, 
which was then juft within the lower part of the field of my 
telefcope ; and, bringing it inftantly into the center of the field 
of view, found the penumbra confiderably advanced, and in 
about 42” perceived an impreffion from the fhadow. 

Apparent Time, 

At 2%15/ 1” difcovered the penumbra fomewhat advanced. 
2 15 42 eclipfe began. 

21 17 in contact with Gafeudus. 

25 37 in contact with Mare Humorum. 


NY O6UWN 


3© 31 in contact with Tycho. 
33 30 in contaét with Grimaldus. 


34 35 in contact with Pitatus. 
40 11 Grimaldus covered. 
54 55 in contact with Snelius et F urneriUus. 
2 1 in contact with Keplerus. 
10 23 Dionyfius covered. 
14 2 Promontorium Acutum Cenforinus covered. 
Apparent 


Www b&b NN WN NWN 
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Apparent Time. 

At 3°24/13" Manilins covered. 

3 26 3@ Plinius covered. 

3 31 9g incontact with Mare Crifium. 

3 40 20 Grimaldus begins to emerge. 

3 53 54 emerfion of Manilins and Pinius. 

445 40 emerfion of Mare NeGaris. 

4 51 25 emerfion of Smellus et Furnerius. 

4 §5 20 eclipfe ends. 

4 57 § day-light fo far advanced that the penumbra 
could no longer be perceived. 


On the 12th of April I was favoured with the company of 
the Reverend Mr. Prince, of Salem, and Mr. Brown Emerfon, 
of Reading, who obferved the eclipfe with me. Mr. Prince 
made ufe of a reflecting telefcope, the magnifying power not 
known, but fuppofed to be about 45. Mr. Emerfon obferved 
with a reflector, made by Mann, magnifying 34 times. 

The day was fine, and the fky unufually clear in the morning ; 
but before twelve o’clock the fun was frequently covered with 
detached flying clouds. Juft at the time the eclipfe began, 
however,the fun was free from any cloud and excellently defin- 

-ed. I was fo fortunate as to have the point in the fun’s limb, 
where the contact took place, full in the field of view, and 
noted the fecond that was called when I firft fufpected an im- 
preffion, though I was not certain of the contact for the {pace 
of two or three feconds after. Before the eclipfe ended, the 
wind breezed up frefh, and the vapour increafed fo as to occa- 
fion a conftant undulation of the fun’s limb. We were, there- 
fore, not fo certain about the time of the ending, as we were 


of the beginning of the eclipfe. 


W 2 Mr. 
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Mr. Prince. Mr. Emerfon. Myfelf. 


Beginning, oh r2/ 52” oh 12! 48" oh12/ 46" ‘ 
End, 2 53 19 253 6 2 53 15 Apparent time, 
Duration, 2 40 27 2 40 18 2 40 29 . 


The latitude of my houfe has been found, by the mean of 
about twenty double altitudes of the fun, when on the meri- 
dian, taken with an Hadl/ey’s quadrant, to be 42° 38‘ 30”. 
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XV. On the Extraction of Roots. By BENJAMIN WEST, 
Efqure, F. A. A. In a Letter to Mr. CALEB GaAn- 
NETT, Rec. Sec. F. A. A. 


DEAR SIR, 

AVING a little leifure at this time, I thought it a pro- 

. per opportunity to fulfil my promife of fending you the 
fubftance of what I have done, refpecting the Roots. What I 
chiefly aimed at was, to render the method of extracting the 
roots of the odd powers. eafier, and lefs burthenfome to the 
memory ; and, I think, I have not failed in my attempt. The 
method, followed by Ward and others, is excellent,. but is at- 
tended with too much difficulty in getting the divifors ; efpe- 
cially for learners, who are not acquainted with. the reafon of 
the rules. —That difficulty I have ftrove to remedy in the fol- 
lowing work. In the courfe of my teaching, fince I made 
this difcovery, I have not met with more trouble in teaching 
the third, fifth and feventh powers, than what is ufual in ex- 
tracting the {quare root. Methods, fimilar to thefe, may be 
found for extracting the roots of the even powers. 


I generally get the three firft figures 1n the root by the firft 


operation, (if there are fo many in the root) tho’ many times: 


four or five may be got, if the firft figure in the root comes 
very near to the firft period of the refolvend. 


As it is not neceflary to make.a long introduction, I thalk 


proceed to fhow in what manner I inveftigated the rules. The: 
cube root being the firft in order, I fhall begin with that ; and: 


in order thereto, let the refolvend be = a ; the firft figure in 
the root = r ; and the remaining figures in the root = e¢ ; and 


then 
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then the root will be r--e ; and, by involution r*+- 3r*e + 
3re*-+-ece==a. By dropping e*, and making the other terms 


equal to a, we fhall have r*-+-37e* +- 3re== a; and by fub- 


3 
@a—r 


ion 27¢7-+—- 2re* == a—r' ; and by divilion e*-+-re=— : 
traction 37¢*-+-3 ; y + —) 


and by ae the fquare, we fhall have e* +- re “oe r= 


= +i= =t = ; by extracting the {quare root of both ‘dic 
RPERAIE |, a oe 
it will give e + = // #= ; whence eit ye ; 


12r 


and by the addition of r on eich fide, it will ber--+-e== r— = ——- 


eee) arama 
NY mat ==+ fi . From which comes this rule : 


l2r iar 


Take the neareft root to the firft period of the refolvend, be 
it more or lefs than juft, and fupply it with as many cyphers.as 
there are remaining periods in the refolvend, and call it the af- 
fumed root. Then multiply the given refolvend by 4 ; from 
the product fubtrac&t the cube of the afflumed root ; divide the 
remainder by 12 times the affumed root, and extract the {quare 
root of the quotient. To the fquare root, thus found, add one 
half of the aflumed root, and it will give the cube root cor- 
rected ; which may be repeated and carried to what exactne(s 
you may wifh to have it ;—always taking the laft root for the 


afiumed root. 


Take an example or two.—Let it be required to extract the 
cube root from 735051274. Here g is the neareft root 735, and 
goo is the aflumed root, lefs than juft. 


735051274 
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735 05 12 7 4( goo=affumed root. 
x4 





3 2940205096 
goo= == 729000000 


gooKl2 =8 108lo0)22112050!196(204741 
2167+ 


) 204741 (4525 











512 4 
432 4 16 450=the aflumed root. 
800 85 447  goz=true root, nearly. 
756 5 425 
445 902 2241 
432 1804 
130 437 
108 


22 


Take a fecond example. Extract the cube root from ; 30625: 


ae 30625 (76=affimed root, more than jutt. 

















x4 | : 
The work repeated, ib 
3 1322500 re 
70 Se MIS 6951 J 
Gk 0% 6951 mith 
70x12==84]o)g7950j0 ( 1166,07 (34,1 coping itd 
84°°* 3 9 35,370 691 ’ h 
mm g — mere 6219 Aa 
139 —— 266 69, 1 corrected. 4146 
84 64 256 oA 
— 4 4774,81 {quare. 
ss =” er 69,1 
504 681 681 —_——_—- 
gre 326 429733 
5°4 4774 
600 32993993 cube. 
588 
12 


1322500 





168 


9 1322500 
69, 1 == — 329939» 3 
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69, 1x12==829, 2) 992560, 7(1197, 010009647852 
. . 8 


292°° . 


16336 
8292 


80440 
74628 


58127 
58044 


8300 

8292 
80000 
74628 


3) 1197,010009647852( 34597832 
3 9 34555769, 4 


64 297 69,14.7832 root. 
4 








6909 


256 
685 4101 
$3425 


67600 
9 62188 








69187 541909 
7 484309 





53720 
49752 





691948 5760064 
8 5535584 





39680 
33168 


6919563 22448078 
3 20758689 © 





65120 
58044 


70760 
66336 


4324 
4146 


178 
165 


13 


69195662 168938952 


138391324 
30547628 


‘Two examples being fufficient to illuftrate the rule, I thall 


proceed to the furfolid, or fifth power. 


follows 


The inveftigation is as 


Let 2 = the refolvend ; r = the firft figure in the root, 


and ¢ = the remaining figures. 


Then + + e==true root, and 


rs +} ret 1orte* + 10r*e? + 5re* + e°==a; and by drop- 


ping all the terms that contain 


a higher power of e than e*, and 
by 
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by making the remainder equal to a, there, ,will be r* + sre 


4 
+ r1orte* ==a, and then sre + 10rte* == a—r* ; and by 


divifion e? ++ tre = — ay a ; and by compleating the fquare we 





2 
fhall have e* + 2re-+ =" ae A = =F” 


16 ~~ “;60r? Bor? =; 


and by extracting the fquare root, e + = Jf —e 3 and by 


Sa—ars ‘ 
fubtraction e = — ptV = —* ; and by adding + on both 
fides ; re=r—-t+V/ Fee = 7$/—— v= . Whence 


this rule : 


Take the neareft root to the firft period of the refolvend, 
more or lefs than juft, and annex as many cyphers, as there are 
remaining periods in the refolvend, and call it the affumed root. 
Multiply the refolvend by 8, and from the produ& take 3 times 
the fifth power of the affamed root ; divide the remainder by 
8o times the third power of the aflumed root, and extract the 
{quare root of the quotient ; to which add three fourths of the 
affumed root, and it will give the furfolid root corrected :—It 
may be repeated, and carried to what exactnefs you would have 
it; ftill taking the lait root from the afiumed root. 


Let us take an example from Ward: Extract the furfolid 
toot from 12300s02009375. Here the neareft furfolid root to 1230 
is 4, and the aflumed root 400, lefs than juft. 


X 1230950200937 5 


* The co-efficients are divided by their greateft common meafure. Evc.b. 7. p-3: 






















es 


— 


= ™ ~~ 





st 
OG 
is? 
| an 
oF 
4 
> o 
7 i J 
an? 
a 
oF * 
ha 
- “f 
? ai 
. 
bia 
¥ 
: 
; 
; 
tt 
ite 
4 
4 
* 
ie 
Rid 
4 
¥ 








- 


. ere 


> 
~ e e 










ASTRONOMICAL anp 


32 309502009375 (400=affumed root. 
x8 





s 9847601607 5000 
400% 3 =— 30720000000000 





4oox80= §12,0000000)67 75601\607 5000 ( 13233 ( 315 
gi2°* 300 


1655 


32 415 = root. 


I 
5 

1536 — 21 
2 


I —_—— 

1196 I 1133 

1024 1125 

225 -— 

3720 8 
1536 


1841 
1536 


3°95 

One cafe being fufficient to exemplify the rule, I fhall not 
trouble you with a fecond. The next is the fecond furfolid, 
or feventh power: And let the fame letters ftand for the fame 
things, as in the preceding powers ; and then we fhall have r’ 
+ 7r°et 2irte* + 35r%e? + 35ri%e* + 2irre® + 7re° +e? 
== a; and by neglecting ail the terms that contain a greater 
power of e than e*, and making the remainder equal to @, there 
will arife r? + 7r°e-+ 21r'e* =a; and7r°e+ 2ir'e* =a— 


7 
oo 


r’ ; and by divifion e*+ 5 re= ; and by compleating 


air? 
7 2 
— 4 me 25" :* By extract- 
2ir5 36 252r° 
ing the {quare root of ‘both fides of the equation, there will 
—cr? \ re) | 
arife ef} tr = f= sr’ ', and e=— 77+/— x. And 
252r° 


252r 
furthermore, if 7 be added to both fides of the equation, pare 
jae ton 12a— 
will be had, r-e==re—irpd/. etry fee” 


252r° 252r° 


Whence this rule : Take 
© See note, p. 166. 


the {quare, e* + + re-+ = == 
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Take the neareft fecond furfolid root to the firft period of 
the refolvend, and place as many cyphers at it’s right hand as 
there are remaining periods in the refolvend, and call it the af- 
fumed root. Multiply the refolvend by 12, and take 5 times 
the feventh power of the afflumed root from the produ@, and 
divide the remainder by 252 times the fifth power of the af- 
fumed root ; extract the fquare root of the quotient, and add 
the root to $ of the affumed root, and it will give the fecond 
furfolid root corrected ; which may be repeated and carried to 
the defired accuracy,—remembering to take, in each operation, 
the laft root for the afflumed root. Wewill take Ward's exam- 
ple, viz. Extract the fecond furfolid root from 382986553955078125 
Here the neareft root to 3829, is 3, and 300 is the affumed 
root, lefs than juft. 


3829865 53955078125 (300 


X12 





, 4595838647460937500 
900% § == — 103 5O0OO0OCO0000C000 





s mere * ¢ 
300x252=61236|0000000000 ) 3 502 3 386417460937 500(5719 
306180°"* 


440538 
428652 





118866 
61236 





576304 
54ri24 





~ 


35180 


2. )- gee 4 
7 49 250 = 4 of the afluméd root, 


145 819 325 == root, agreeable to Ward. 
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SCHOLIUM. 

It may be obferved, that in the foregoing examples, b have- 
carried the work out at large : This I did in order to avoid any 
feeming embarraflments. Whatever contractions are made ufe 
of by Werd, or others, may be adopted, with equal propriety, 
in thefe methods ; and I have not met with an inftance,in which 
thefe rules do not approach the root with equal celerity, as thofe 
of the forementioned author. 


Iam, &c. 


BENJAMIN WEST. 
To Mr. Caleb Gannett, : 
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at 

7 a i 

XVI. 4 zew and concife Method > computing Intereft at Six FY: 
per Cent. per Annum, Byt PHILOMATH, ih 


ET the intereft of £'.745 be required for 16 months at 
6 per cent. per annum. 

Operation at large.—According to the double Rule of Three, 
or (as it is fometimes called) the Rule of Five, the queftion 
will be ftated:thus : 

If £.100 in 12 months gain £/.6, what will £745 gain in 
16 months ? 


For folution.—Of thefe five terms fo ranged, 


£. m. { £. m. 
90. ;: te). © 2: See > Sey 


the three laft are to be multiplied together, for a dividend ; and 
the two firft for a divifion : And the quotient will-be the an- 
fwer to the queftion. Thus, 


Sete 





745 
16 


— 4472 
100 745 
12 


t 
‘ 
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q e 46 
+41 34 
‘if 
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11920 
200 6 
100 





71520 ( £-59 
1200 ) 6000 
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en . 
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11520 
Tro8oo 





Remain, 720 
20 


Se eee 





Pare 


. 
Pee 


) 14400 ( 12s. . 
1200 





2400 
2400 


Anfwer, £.59 12 © 
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If the dividend and divifor, in the foregoing operation, be 
-leffened in the fame proportion, or, like parts, be taken inftead 
of their wholes, as, if one fixth part of the former dividend be 
divided by one fixth part of the former divifor, the quotient 
and anfwer will be the fame as before. But the product of 
the two laft terms in the ftating (omitting the multiplication 
by the third term 6) is equal to one fixth of faid dividend :— 
Therefore, if the product of faid two laft terms be divided by 
200, equal to one fixth of the former divifor, the quotient 
and an{wer will be as before. Thus, 


745 
16 


4470 
745 


200) 11920 (£.59 
1000 
1920 
1800 


See 


Remain. 120 
20 


2400 { 12s. 
200 


400 
400 


If inftead of the dividend 11920, in the laft operation, being 
divided by 200, it be divided by one of the two numbers, e. g. 
10 and 20, the rectangle whereof is equal to 200, the divifor 
there, and the quotient thence arifing be divided by the other 
of faid two numbers, the laft quotient and anfwer will be the 
fame as before. Thus, 
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10)11920 ( 1192 
so°°° 


19 


10 20) 1192(£.59. 
aad 100° 
gz — 
97 192 
— 180> 
20 — 
20 12s, 


Note here.—The firft quotient is fhillings, it taking 20 of 
them in the fecond divifien to make a pound ; and the remain- 
der, after the firft divifion, (if any) exprefies tenths of a fhil- 
lings. 

Again.—Inftead of the former dividend, 11920, Gene: di- 
vided by 2c0, if one half faid dividend, or, half the’ product 
of the two laft terms of the ftate of the queftion, (which is 
equal to the product of either of the faid two laft terms mul- 
tiplied into half the other) be divided by half the faid divifor 
200, == 100, there will be the fame quotient and: anfwer as 
before. Thus, 


200 11920 








wo ) 8=65960(£-59 
500 





960 
goo 





Remain. 60 
20 





1200 ( 12s. 
100 


—=- 


2090 

209 

F-o~ the premifes refult the following rules for computing 
ini: ' . ° oer cent. per annum, ina mew concife method, made 
ufe 
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ufe of by many gentlemen;: ‘but which is not commonly 
known. 

1. If any fum of money. be multiplied by the number of 
months and parts of a month it is at intereft, at the rate of 6 
per cent. per annum, and the right-hand figure of the pounds 
in the produét be feparated by a comma from the others, (if 
any be) thofe other figures will be the fhillings which the in- 
tereft doth come to for the time given, and the right-hand fig- 
ure, feparated as aforefaid, will be the decimal, that ‘is, the 
‘tenth part of a fhilling. , 


Example. What is the intereft of £.745, for 16 months, 
at 6 per cent. per annum ? 
Operation. 
Lng 


447° 
745 


—_——— 


Z2OS- I119,2,0 


Anf. 59, 12, 0° 


2. If any fum of money be multiplied by one half of the 
time in months and parts of a month it is at intereft, at 6 per 
cent. per annum, and the two right-hand figures of the pounds 
in the product be feparated with a comma’from the-pthers, (if 
there be any) thofe other figures, if any there be, will be the 
pounds that the intereft doth come to for the time given ; and 
the right-hand figure, fo feparated, will be the decimal parts 
of a pound. 


Example. What is the intereft: of £.745,, for 16 months, 
at 6 per cent. per annum ? +23 


Operation. 





waite te 
eee 
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Operation. 
£-745 
5 
59: 60 
20 
12,090 
Anf. £.59 12 


If under either of thefe rules, in the product, there be no 
figures in the place of pounds, fupply them by one or two 
cyphers. If under the fecond rule, there be but one figure in 
the place of pounds, fupply by prefixing one or two cyphers.* 

The multiplication of pounds, fhillings, pence, &c. by 
months and fuch number of days as are not an exact half, third 
part, &c. of a month,may indeed fometimes prove burthenfome 
to the mind. 


But by the help of the two fubfequent tables of decimals, 
one of the parts of a pound, and the other of the parts of a 
month, the intereft of any fum ef money, confifting of divers 
denominations of pounds, fhillings, pence, and even farthings, 
for any given number of months and days, may, upon the 
principles on which the fecond rule aforegoing is founded, by 
an eafy proce{s and with fufficient accuracy, be computed, 


» j A 


* In both thefe rules, the fim at intereit'is fuppofed to be given in pounds, &c. 
But if the fum at intereft be given in dollars, the intereft thereon may be computed 
by the fecond rule ; only obferving, that the figures. in the produét, (of the fum 
by half the time) on the left hand of the comma, will be dollars, and thofe on the 
right hand will be the decimal parts.of a dollar, 
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A Table of Decimal Parts of a Pound, or twenty Shillings. 


f. da. fr d. A fb hf. 
3 11 | 1959 4000 | §2 1/6042 | o 16 
2000 4042 | 42 6084 16 
2042 4084 | 12 6125 16 
2084 4125 | 12 6167 16 
2125 4167 | 12 6209 16 
2167 4209 { 12 6250 16 
2209 4250 | t2 6292 16 
2250 4292 | 12 6334 16 
2292 4334 | 12 6375 16 
2334 4375 | 12 6417 16 
2375 4417 | 12 6459 b7 
2417 4459 | 13 6500 17 
2459 4500 | 13 6542 £7 
2500 4542 | 13. 2] 6584 17 
2542 4584 | 13 6625 17 
2584 4625 | 13 6667 17 
2625 4667 | 13 6709 17 
2667 4709 | 13 6750 17 
2709 4750 6792, | 47 
2750 4792 6834 17 
2792 4334 6875 17 
2834 4875 6917 17 
2875 4917 6959 18 
2917 4959 18 
2959 5000 18 
3000 5042 18 
3042 5084 18 
3084 5125 18 
3125 5167 18 
3167 5209 18 
3209 5250 18 
3250 §292 18 
3292 5334 18 
3334 5375 
3375 5417 
3417 5459 
3459 5500 
3500 5542 
3542 5584 
3584 5625 
3625 5667 
3667 $709 
37°9 575° 
3750 5792 
3792 5834 
3834 5875 
3875 5917 
3917 5959 
3959 6000 
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8084 
8125 
8167 
8209 
8250 
8292 
8334 
8375. 
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A Table of Decimal Parts of a Month. 


Days. D D. “D. M.D. 
1 | 0333 | 7 | 2333 | 13 | 4333 | 19 | 6333 25 | 8333 
2 0667 8 | 2667 | 14 | 4667 | 20 | 6667 26 | 8667 
3 1000 g | 3000 | Ig | 5000 | 21 | 7000 27 | 9000 
4 1333 ] 10 | 3333 | 16 | 5333 | 22 | 7333 z8 | 9333 
5 1667 | 11 | 3667 | 17 | 5667 | 23 | 7667 29 | 9667 
6 2000 | 12 | 4000 | 18 | Gooo | 24 | 8000 | I O | 1,0000 





























When intereft at the rate of 6 per cent. per annum, is to be 


computed on any given fum of money and for any given time, 


and the money or time, or both, be of divers denominations, 
fet down the money at intereft in pounds and decimal parts, of 
a pound, and the time in months and decimal parts of a month, 
(the decimals being taken from the tables refpectively) and 
multiply the whole of one of them by half of the other, and 
count off two more of the right-hand figures of the product 
than there are places of decimals in the multiplicand and mul- 
tiplier together, and there place a comma, to feparate them from 
the other figures of the produat, if any be; but if there be 
not fo many figures in the product, fupply them by prefixing 
cyphers ; and then the figures (if there be any) on the left 
hand of the comma, will be the pounds that the intereft comes 
to for the given time ; and the figures on the right hand of 
the comma will be decimal parts of a pound,—three or four of 
which, next the comma, may be fufficient in common cafes to 
retain, and the reft may be expunged, 


Example, Let the intereft of £.745 15s. 6d. for 1 year 


7 months and 11 days, at 6 per cent. per annum, be comput- 
ed. 


¥a2 Money. 
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Money. u. Time. 
£-745> 775 2)19, 3667 
9» 6833 _—_— 
_ 9, 6833 
2237325 
2237325 
5966200 


4474650 
6711975 


72,2156 
20 


4,3120 
12 


36440 
4 


2,5760 
Anf. £.72. 4s. 3d. 2q. 


This method is adapted to reckoning intereft at the rate of 
6 per cent.—But from the intereft at 6 per cent. the intereft at 
any other given rate may be obtained, as follows : 

One fixth part of the intereft at 6 per cent. is the intereft at 
1 per cent.—One ¢ird is the intereft at 2 per cent.—One half 
is the intereft at 3 per cent. If from the intereft at 6 per cent. 
there be fubtracted one third of it, the remainder will be the 


intereft at 4 per cent.—If one /xth be fubtracted, the remain- 
der will be the intereft at 5 per cent. 


Again.—If to the intereft at 6 per cent. there be added one 
fixth part thereof, the fum.will be the intereft at 7 per cent.— 
If there be added one ¢hird, the fum will be the intereft at 8 
per cent.—If there be added 4a/f, the fum will be the intereft 
at g per cent.—If two ¢hirds, the fum will be the intereft at 
10 per cent.—If one 4a/f and one ¢third, the fum will be the 
intereft at 11 per cent.—The double of the intereft at 6 per 


cent. 
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cent. is the intereft at 12 per cent.—If to that double there 
be added one fixth of the intereft at 6 per cent. the fum will 
be the intereft at-13 per cent. &c. hi 

And this divifion, addition or fubtraction may be made im- | ; 
mediately after the firft operation of multiplying the money at 
intereft by half the time, or ¢ contra, and before the feparating 
the figures into pounds and decimals. i 





Example. Let there be computed the intereft of £.480, a4 
for 7 months and 15 days, at 5 per cent. per annum, th 
M. A 
£-480, 7, 50° + 
375 sa ite fy ; 
3. 75 ‘y 
2400 an 
3360 ‘lia 
1440 i 





180000 at 6 per cent. 
30000 ¢ deduct. 





15,0000 at § per cent. 




















Anf, £.15. Hl i 

; rid 

Example. Let the intereft of £.345 15s. for g months and an 
6 days, be computed, at the rate of 7 per cent. per annum. bet 
£:345975 9120 ii 

4, 60 Vis 

--— 4,60 half the time. ¥ 
2074500 ie 

138300 17 
15904500 at 6 per cent. i ; 
2650750 + add. a 
18,565250 at 7 per.cent. ib 
- : A A 
11, 305000 ae 

2 i 

9 

3,660000 e 

4 a 
2,640000 é M 


Anf, £.18 11s. 3d. 2q. 
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Let it be obferved here,—in this procefs as well as others, 
where there are decimals of a pound to be valued, there is no 
need of the feveral multiplications by 20, 12 and 4 for that 
purpofe : But the preceding table of decimal parts of a pound 
being calculated to four places, if we repair to that with fo 
many of the decimals (next the comma) to be valued, we thall 
there find their value, by infpection. 

May 15, 1781. 
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XVII. Several Ways of determining what Sum is to be infured 























_ on an Adventure, that the whole Intereft may be covered. 
: By MERCATOR. 
a Ss HE firft and moft common way is, to caft the pre- 
‘ mium of infurance at thé ftipulated rate,. on the ad- 
: venture,—on that premium,—on the premium of the firft pre- 
é mium, and fo on until the premium be fo {mall as not to be 
: worth noticing ; then to.colle&t the adventure and thefe feveral 
‘ premiums (firft and fecondary) into one fum, which: will be: 
the fum to be infured. 
Example. Adventure,. £.315 ;=-rate of infurance,. 30. per. 
ss cent. 
£315 
30 
94,50 : 
a Second premium. 
a 10,00 £.28- 7 © 
| Third premium, 
> 283.10. © £8.10 1 F 
‘ Firft premium. 8,50. 10. © 25-10. 3-3 
20 10 
£-94. 10. © 
10 10,10 2955+ 3. 12 
Oe 12 20. 
945. 0. © — etait 
3 1,20 14,03 
een 4 12 
28,35. ©O © — axeaaene 
20 380 237 
mnie 4 
7,00 on 


1,50 
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Fourth premium. Sixth premium. Eighth premium. 


£.2. 11.0.2 ££ 4.71 £0 5.0 
10 3 30 





25. 10.5.0 O. 13.9- 3 oO. 12.6.0 
3 10 12 


Oreos ne ka SLSR 


9760 II. 3-0 ,06. 18. 1.2 1550 


20 


15,31 


{2 


3975 


20 


1,38 
12 


—— 


4557 


4 


-_-__— 


2,00 


Ninth premium. 


Bi decinioved 


4 4 
£-0.0.1.2 
3,00 2530 





Fifth premium. Seventh premium. 
£0 15. 3.3 LoCo Te 4.2 
10 30 
7.13.1.3 st. 30 
3 10 245 
I. 10 4 
»22- 19. 4.2 paid 
20 902+ Ie 3.0 1,80 
20 
4559 — 
12 041 
12 
7212 2 farthings. 
4 


250 


Colleétion. 


Adventure, £.315. 
rf. premium, 94. 
2d. 28. 
3d. 8. 
4th. 2. 
sth. 
6th. 
ath. 
8th. 
oth. 
roth. 








Tenth premium. 
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And obferve :—The greater the rate of infurance, the mere 
operations are requifite ; becaufe the lefs of the adventure will 
be covered by the infurance of each preceding premium. 


2. Another way.—Caft the premium of infurance on the 
adventure, (as before) which, fubtract from the adventure ;— 
then, by the Rule of Three, it will be—as that remainder : the 
adventure :: the adventure : the fum to be infured. 

Example. Adventure, £.315.—Rate of infurance, 30 per 
cent. 


£-315 £-315- 0.0 As £.220. 10s. : £.315 3: £.315 3 
20 


30 94- 10.0 20 











94,50 Remain. 220. 10.0 4410 6300 
20 315 
£0,00 31500 
6300 
18900 





4410) 1984500(450 
17640 





22050 
22050 





ooo000 


The laft operation here is beft done, in many cafes, by de- 


cimal arithmetick : Thus, 


As 220,5 : 315 3: 315 
315 





99225 


22055 ) 99225,0( 450 
8820 





11025 
11025 





O00000 


Another 
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3. Another and very expeditious way is as follows : 


Multiply the adventure by 100 ; and divide the produ& by 
100 lefs the rate of infurance, (or, the difference between 100 
and the rate of infurance) and the quotient will fhew the fum 
to be infured. 


Example. Adventure, £.315. Rate of infurance 30 per 
cent. 


100 89-315 
30 100 





7° ) 31500 ( 450 
280°° 


~———-=-- 


0350 
35° 


ooo0o 
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I. Obdfervations upon an Hypothefis for folving the Phenomena 
of Light: with incidental Obfervations, tending to fhew 
the Heterogeneoufnefs of Light, and of the eleétric Fluid, by 
their Intermixture, or Union, with each other. 
By JAMES BOWDOIN, Ejfqire, 
Prefident of the American Academy of Arts and Sciences. 


N reviewing fome letters I had written to a philofophical 

friend, Dr. Franklin, there occurred on the fubject of one 
of them fome obfervations, which appeared to me new. They 
are principally contained in the two laft of three memoirs, 
which I fhall lay before the Academy : to whofe judgment 
it will be fubmitted, whether they have any thing befide their 
novelty to recommend them. 

As they were occafioned by confidering Dr. Frankiin’s que- 
ries concerning light, the ftritures on thofe queries, as being 
introduétory to the obfervations, will make a part of thefe 
memoirs. 

The firft memoir will accordingly contain a few ftrictures, 
or curfory remarks, on his hypothefis for folving the pheno- 
mena of light: with incidental obfervations concerning the 
hetorogeneoufnefs of light, and the ele¢tric fluid. 
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188 Mr. Bownpotn’s Odfervations 


It is offered in full confidence, that our celebrated country- 
man, whofe happy genius has contributed fo largely to the ad- 
vancement of philofophic knowledge, will be pleafed with any 
attempt for that purpofe, whether fuccefsful or not, even though 
it fhould be upon principles, that may not perfectly harmonize 
with fome of his own. 


The Doétor, diflatisfied with the received doétrine concern- 
ing light, offers feveral objections to it in the form of queries ; 
and in the fame form propofes an hypothefis of his own : both 
of which will be confidered. 


With refpeé& to the hypothefis, it is afked— * « May not 
all the phenomena of light be more conveniently fclved, by 
fuppofing univerfal {pace filled with a fubtle elaftic fluid, which, 
when at reft, is not vifible, but whofe vibrations aftect that 
fine fenfe in the eye, as thofe of air do the grofler organs of 
the ear ? Wedo not, in the cafe of found, imagine that any 
fonorous particles are thrown off from a bell, for inftance, and 
fly in ftraight lines to the ear : why muft we believe that lu- 
minous particles leave the fun, and proceed tothe eye? Some 
diamonds, if rubbed, fhine. in the dark, without lofing any 
part oi their matter. I can make an electrical {park as big as 
the flame of a candle, much brighter, and therefore vifible fur- 
ther ; yet this is without fuel : and I am perfuaded no part of 
the electric fluid flies off in fuch cafe to. diftant places, but all 
goe: directly, and is to be found in the place to which I deftine 
it.—-iMlay not different degrees of the vibration of the above- 
mentioned univerfal medium, occafion the appearances of dif- 
ferent colours? I think the eleétric fluid is always the fame ; 

yet 
* See Letters and Papers on Philofophical Subjeéts. p. 265. edit. 1769. 
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relative to Light and the eleétric Fluid, 189 


yet I find that weaker and ftronger fparks differ in apparent 
colour : Some white, blue, purple, red ;—the ftrongeft, white ; 
weak ones, red.” 

Several objections here prefent themfelves. Some of them 
arifing from the hypothefis itfelf ; and others from the com- 
parifon of light with found. 

In refpeé&t of the former, if univerfal {pace be filled with a fub- 
tle elaftic fluid, (fo as to exclude any vacuum) that fluid muft 
always be at reft, and therefore by the hypothefis always invi- 
fible ; and confequently there would always be univerfal dark- 
nefs. Or if any part of the fluid could be put in motion, the 
whole of it muft be in motion : for not one particle of it 
could move,, without moving, in the dire¢tion of its motion, 
the adjoining one, and this the next ; and fo on, ad infinitum. 
In this cafe, the. leaft motion, wherever it might commence, 
muft produce univerfal motion ; and confequently, univerfal 


light : between which, and univerfal darknefs, there could be , 


no medium. 

But if the meaning of the expreffion be, what it was proba- 
bly intended to be, that univerfal fpace, inftead of being filled, 
doth greatly abound, with an elaftic fluid, then would not eve- 
ry thing, which difturbed that fluid, caufe a luminous appear- 
ance ? VYould not the inhabitants of the fea and air, in ali their 
motions, befpangic both.; and thereby exhibit the various co- 
lours according to the different degrees of vibration, which 
thofe motions might occafion in the elaftic fluid ?—As to our- 
felves, would not a radiance attend us. wherever we went ? 
What occafioa fhould. we have of candle-light,. when a quick 
vibration of the hand, or of machines made for that purpofe, 
would difpel the night ? Or rather, might we not fuppofe 
there 
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there would be no night at all? for the action of the fun (if 
the fun fhould be neceflary) would be communicated to us, 
notwithftanding the interpofition of the earth. And would 
not the effect of that action, even at noon when mott direct, 
be only to enlighten us, unattended with Heat, fo eflentially 
neceflary to enliven and invigorate the animal and vegetable 
world ?—Would not the elaftic fluid, inftead of exhibiting a 
round luminous body, which we call the fun, be itfelf a con- 
tinued univerfal blaze of light ? And would not this, in the 


prefent conftitution of things, obftruct vifion, and totally al- 
ter the fcience of optics ? 


The objections, implied in the foregoing queries, feem dedu- 
cible from the hypothefis. There are feveral, which appear 
to arife from the comparifon of light with found. 

i° As found (or a vibrating, or undulating, motion in the air, 
which I confider here as fynonimous) is propagated from the fono- 
rous body in all directions ; and furrounds, and is propagated ‘be- 
yond or behind any obftacle in its way : fo light, if it was a vi- 
bration, or undulation, of the elaftic fluid, would furround, and 
be propagated behind an obftacle, like found: but this does 
not agree with the faét.—2° As found, or the vibrating mo- 
tion in the air, originating in a houfe or any other inclofure, 
would, from a hole in one of the fides of it, be propagated ex- 
ternally, in circles, of which the hole would be the centre : 
fo light, if it was a vibration, or occafioned by a vibration, of 
the elaftic fluid, after paffing through a hole, would be propa- 
gated in circles, of which the hole would be the centre. But 
this does not correfpond to the fa&: for light, in pafling 
through any uniform medium, always paffes in right lines. 
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Befide thefe, an objection fimilar to one of thofe, which 
have been advanced againft the common hypothefis, and which 
may be feen in the proper place, may be alledged againft this : 
for the conftant vibration, with which the elaftic fluid: muft 
be agitated, would communicate to fmall bodies, and:even to 
large ones {ufpended in that fluid, a conftant tremulous vibra- 
tory motion. In fuch a cafe it would be difficult to examine the 
texture and vifible qualities of thofe {mall bodies, as one necef- 
fary mean of examination, a great deal of light, would encreafe 
the vibration ; and thereby render the examination not only 
difficult but impracticable. It is apprehended, however, that 
no fuch motion, or embarrafiment, in the making of fuch ex- 
aminations, has ever been obferved. 


What is mentioned about the electrical fpark,that it is bright, 
and vifible at a diftance, and this without fuel ; and that no 
part of the electrical fluid flies off, in fuch cafe, to diftant pla- 
ces, but all goes direétly, and is to be found in the place, to 
which it is deftined, appears to favour the hypothefis ; as the 
implied inference feems to be, that the vifibility of the electric 
{park arifes from the vibration it produces in the univerfal 
elaftic fluid. But if the foregoing queries furnifh {fuffici- 
ent reafon for doubting the exiftence of fuch a fluid, or for 
doubting fuch an effect from. it, fuppofing its exiftence, will 
they not furnifh equal reafon for doubting the hypothefis ? 


The vifibility of the electric {park may be accounted for, up- 
on the principles of the received doétrine concerning light, 
without fuppofing any diminution of the pure ele€tric fluid in 
the fpark: no part. of which, it is faid, flies off in the cafe 
mentioned. 
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It feems not improbable, that the’ele¢tric fluid is heteroge- 
néous as well as light. 

The heterogeneoufnefs of light is inferred from its colours, 
which are {aid to vary proportionably, as the fize of the parti- 
cles doth vary : the variation becoming confpicuous by a prifm, 
and by other means, which clafs the particles according to their 
re{pective magnitudes, or degrees of refrangibility,and reflexibility. 

Befide this, another reafon may be fuggefted, from which the 
heterogeneoufnefs of light may be deduced: namely, becaufe 
it exhibits effects fimilar to fome of thofe of electricity. For 
example, a globe or pane of glafs warmed in the fun or before 
a fire, will fucceflively attract and repel {mall cork balls, down, 
and fuch like bodies infulated, and properly circumftanced ; 


and will fhew other figns of electricity communicated to the 


glafs by the fun or fire. 


So, in regard to electricity, its heterogencoufnefs may be col- 


lected from its producing effects refembling fome of thofe of 
light or fire ; which are here confidered as equivalent terms. 

Ele@ricity and fire differ in many refpects, and in fome they 
agree ; as hath been fhewn in Dr. Frankiin’s letters on eleétri- 
city. So far as they agree in their effects, their nature may be 
prefumed to be alike : Or rather, from that agreement and fi- 
militude of effects, I think it may be inferred, that they are 
mixt with, and generally do accompany each other ; and that 
each produces its own effect at the time of their joint operation. 
The effects of electricity, fimilar to thofe of fire, being pro- 
duced by the fire mixt with it ; and the effects of fire, refem- 
bling thofe of electricity, being produced by the electricity. mixt 
with that: the compound taking its name from the predo- 
minant principle, 


Thus, 
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Thus, fire inflames bodies, and throws its particles or light 


-at a diftance. Hence, the explofion of gun-powder, and the 


luminous appearance, occafioned by the electric {park : the fire 
mixt with it producing thofe effects. 

Thus alfo, electricity attra€ts and repels certain fmall bodies 
alternately, under given circumftances. Hence, the alternate 
attraction and repulfion of glafs, and fome other things, heated 
by fire: the electricity mixt with the communicated fire pro- 
ducing thofe effects. 

In this way I would infer the heterogeneoufnefs of light and 
electricity, and their mixture with each other ; and in this way 
account for the fimilitude and difference of their effeéts ; and 
for the luminous appearance or vifibility of the electric {park in 
particular, without diminifhing the pure electric fluid contain- 
edinit: all of which, in the cafe referred to, is faid to go 
diretly, aud is to be found in the place, to which it was def- 
tined. 

On the fame principles the fhining of diamonds in the dark 
when rubbed, and thereby eleGrified, may be accounted for, 
without fuppofing they loofe any part of their matter. 

In regard to the different colours of the eleGric fpark, which 
are more or lefs ftrong according to the ftrength of the {park, 
they correfpond to the different colours of light or fire, which 
are more or le{s vivid according to the denfity or intenfenefs of 
that element. This famenefs of effect fhews a famenefs of 
caufe, or that the light or fire mixt with the ele&tric {park pro- 
duces thofe colours : whofe ftrength or vividnefs being accord- 
ing to the bignefs of the fpark, or to its quantity of electric 
fluid, makes it probable, that in proportion to the quantity, 
there is more or lefs light or fire contained in that fluid. 
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Thefe different appearances feem to be a further inftance or 
proof of the heterogeneoufnefs of the electric fluid ; and, taken 
in connection with other appearances above-mentioned, fhew 
the intermixture, and the confequent heterogeneoufne(s, of the 
two elements. 

The next thing to be confidered is, the obje€tions to the re- 
ceived doctrine concerning light.—But this will be the fubject 
of another memoir. 
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i II. Odfervations on Light, and the Wafte of Matter in the 
Sun and fixt Stars, occafioned by the conftant Efflux of Light 
JSrom them: with a Conjecture, propofed by Way of Query, 
and fuggefting a Mean, by which their feveral Syftems might E 
be preferved from the Diforder and final Ruin, to which they 
feem lable by that Wafte of Matter, and by the Law of Gra- 
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vitation. " 
By JAMES BOWDOIN, Ejnuire, 4 
Prefident of the American Academy of Arts and Sciences. HY 


AVING ina preceding memoir laid before the Acade- | ‘i 
my the obfervations, that occurred on the fubjeét of Dr. | 
Franklin's hypothefis relative to light, I fhall now confider his} Ai 


Fi objections to the received doétrine concerning it. it 
a The objections will appear by the following paragraph taken i j 
y from one of his letters on philofophical fubjects. be : 
2 «* T muft own, fays the Doctor,* I am much in the dark ~ a 
b about light. Tam not fatisfied with the do¢trine,that fuppofes ‘ i 


particles of matter called light, continually driven off from the if 
fun’s furface, with a fwiftnefs fo prodigious | Muft not the f 
{malleft particle conceivable have, with fuch a motion, a force i 
exceeding that of a twenty-four pounder, difcharged from a can- . 

Aa 2 non ? 


* Sce Letters and Papers on Philofophical Subjects. p. 264. edit. 1769. 

Juft as thefe memoirs were going to the prefs, an ingenious gentleman of the 
American Academy, favoured me with the Philofophical TranfaG@tions for 1770, i 
{the 60th vol.) in which the Rev. Dr. Hor/ley, in a paper entitled, “ Difficulties 
in the Newtonian Theory of Light, confidered and removed,” quotes this paflage » | 
from Dr. Franklin’s letters ; and very ingenioufly difcuffes the queftions contained | 
in it, 

The fubje&t being confidered in that paper, upon principles different from thofe ; | 
adopted in this memoir, there will not be found any fimilitude between them. | 
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non? Muft not the fun diminith exceedingly by fuch a watte 
of matter ? and the planets, inftead of drawing nearer to him, 
as fome have feared, recede to greater diftances through the 
lefiened attraction ? Yet thefe particles, with this amazing mo- 
tion, will not drive before them, or remove, the leaft and light- 
eft duft they meet with : and the fun, for aught we know, con- 
tinues of his ancient dimenfions ; and his attendants move in 
_ their ancient orbits.” 

The Doétor’s difiatisfaction with the received doctrine, is 
founded on two objections implied in his queries, and which 
may be exprefled in the following propofitions. 

1° That, fuppofing the doctrine true, the fmalleft particle 
of light muft be driven to us with prodigious force, a force ex- 
ceeding that of a twenty-four pounder, difcharged from a can- 
on. But this is contrary to fact. 

2°* That the fun muft be exceedingly diminifhed by fuch a 
wafte of matter ; and the planets, in confequence of it, mutt 
recede to greater diftances from him. But, for aught we know, 
both the fun and the planets, continue in their ancient ftate. 

From thefe propofitions it is implicitly inferred, that the 
doctrine is not well founded. 

Among the obfervations on the fecond propofition, an hypo- 
thefis will be propofed, by way of query, fuggefting a mean, 
whereby the material fyftem, collectively taken, might be pre- 
ferved from the diforder and ruin, to which they feem liable 
from caufes hinted at in that propofition. 

In regard to the objection contained in the firft propofition, 
it adopts the idea, that light, like any other body in motion, 
will {trike with a force proportioned to the degree of its mo- 
tion ; which degree of motion, or the celerity, multiplied by 

the 








with a Comecture, fuggefting a Mean, &c. 197 


the quantity of matter in the body, will, in the refult, exprefs 
its force or momentum, 

Tf, then, we can fuppofe the quantity of matter in a particle 
of light to be, not indeed abfolutely, but comparatively, 0, its 
momentum will alfo be comparatively o ; and it can have, jn 
that cafe, no vifible effect on the fmalleft particle of duft to 


remove it. 


Let us now confider what reafon there is for fuch a fuppofi- 
tion. In order to that, I beg leave to introduce here, a para- 


graph from one of my letters to Dr. Franklin, printed with. 


his letters and papers on philofophical fubje€ts.. It runs thus,* 
‘* The flame of a candle, it is faid, may be feen four miles 
round. The light, diffufed through this circle of eight miles 


diameter, was contained, before it left the candle, within a 


circle of half an inch diameter. If the denfity of light, in 


thefe circumftances, be as thofe circles to each other, that is, 
as the f{quares of their diameters (or, which is equivalent, if 
the denfity decreafes as the fquare of the diftance or femi-di- 
ameter increafes) the candle-light, when come to the eye, will 
be 1027,709,337,600 times rarer than when it firft quitted the 
half-inch circle. Now the aperture of the eye, through which 
the light paffes, does not exceed one-tenth of an inch diameter, 
and the portion of the lefs circle, which correfponds to this 
fmall portion of the greater circle, muft be proportionably, 
that is, 1027,709,337,600 times lefs than one-tenth of an 
inch : and yet this infinitely {mall point (if you will allow the 
expreffion) affords light enough to make it vifible : or rather, 
affords light fufficient to affect the fight at that diftance.” 


If 


* Letters, &c. p. 275. 
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If the calculation, referred to in that paragraph, be juft ; and 


we fhould fuppofe a fingle particle of light, though incompa- 
rably fmaller, to be in bignefs equal to that point, I would afk, 
whether the quantity of matter in fuch a particle would not 
be fimall in a greater degree than its velocity, equal to that of 


the fun’s light, would be great? If fo, a particle of light in 
motion, agreeably to the foregoing fuppofition, may be here 
eftimated o, and its momentum not fufficient to remove the 
lighteft duft ; much lefs to do as much execution as a twenty- 
four pounder, difcharged from a cannon. 

It is impoffible to calculate the momentum, where the re- 
quifite data cannot be had: but fuppofing the candle-flame 
equal in bulk toa fphere of half an inch diameter, and to weigh 
as much as an equal bulk of air, viz. about one thirtieth part 
of a grain ; though in fact its gravity is incomputably lefs than 
that of air: then the fquare aforefaid will exprefs the propor- 
tion, in which the denfity of the candle-light is diminifhed at 
the verge of the greater circle : and the fame proportion of one 
thirtieth ofa grain willexprefs the weight of that light at the verge, 
viz. one 30,831,280,128,o0o0th part ofa grain ; which we will 
confider as the weight of a fingle particle of the fun’s light. If 
the velocity of light be at the rate of 80,000,000 miles in fix 
minutes, then its velocity will be 222,222 miles, equal to 
14,€79,985,920 inches, in a fecond. This number of inches, 
divided by 30,831,280,128,000, the fuppofed particles in'a 
grain, will fhew the degree of motion required in a body weigh- 
ing one grain to give it a momentum, equal to that of a parti- 
cle of light, upon the hypothefis affumed : which motion will 
e 456 millionth parts of an inch in a fecond, equal to one inch 
in 2190 feconds, or thirty fix minutes and an half ; andis much 

flower 
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flower than the hour-hand of a common. clock : which, with 
its greater degree of motion, and much greater quantity of mat- 
ter, does not give to the {malleft bodies, placed in its way, any 
vifible motion. 

Precifion in this calculation is not aimed at, and the nature 
of the fubjec does not admit of it: but it is apprehended, it 
will appear fufficiently evident from it, that light, even if its 
velocity were much greater than it is, and its gravity equal to 
that of air, to which, with great difadvantage to the argument, 
it has been, in that refpe&t, compared, cannot drive before it 
the lighteft duft, or, indeed, give it any fenfible motion at all. 

To the fame purpofe it may be further obferved, that light 
reflected to the eye through a microfcope and prifm, would, it 
is apprehended, exhibit the fame variety of colours, as light 
coming directly from the fun. In which cafe, the ray fo view- 
ed, (like the candle-ray, which has been confidered as a fingle 
particle only) muft be compofed of a multitude of particles ; 
and be a proof, that the particles of light are inconceivably 
{maller than the calculation fuppofes. This degree of fimall- 
nefs, however, reprefents them to be of great magnitude, com- 
pared with their real fize : for when we confider, that the fun’s 
light is diffufed through the whole folar fyftem, and much be- 
yond it ; and that a part of it, in that antenuated ftate, is re- 
flected to us from the planets, in which reflection it undergoes, 
by its divergence, a further, and an extreme, attenuation : and 
efpecially when we confider the immenfe {phere, throughout 
which the light of the fixt ftars is vifible, particularly thofe of 
them, whofe diftance is fo vaft, that, at oppofite points of the 
earth’s orbit, they have no fenfible parallax—the divifibility of 
light, and the proportionable tenuity of its particles, confound 
the 
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the imagination ; and render human calculation inadequate to 
exprefs the precife degree of them, or the inconfiderablenefs of 
the momentum of thofe particles. 

This inadequatenefs is particularly applicable to the forego- 
ing calculation : which was purpofely made on the difadvanta- 
geous principles affumed in it, to fhew, that even on fuch prin- 
ciples, the momentum of light could produce no vifible mo- 
tion in the fmalfleft bodies, that fall under our notice. But had 
the calculation been founded on the ftate of the fun’s light re- 
flected from one of the planets, for inftance, the Georgium 
Sidus, lately difcovered by Mr. Herfchel/, the refult would 
have been widely different ; and we fhould, in that cafe, have 
had a jufter idea of the momentum. The light reflected to the 
earth from that planet, whofe mean diftance from the fun is 
faid to be 5,000,000,000 miles, is fo extremely attenuated, 
that the momentum of a particle of it, transferred to a body, 
weighing a millionth part of a grain, would communicate to 
it fo {mall a degree of motion, that it would require millions 
of ages for that body to move the diminutive part of an inch 
-mentioned in that calculation. 

If thefe obfervations be juft, it is apprehended they thew, 
with fome degree of evidence, that a particle of light, notwith- 
ftanding its prodigious velocity, cannot by its impulfe remove 
other bodies, or difplace even the fineft microfcopic duft ; and 
that the doétrine objected to, may be true, notwithftanding the 
the firft of the two objections, which have been made to it. 

The fecond propofition, containing the other objection, is, 
that in cafe there are particles of matter, called light, conti- 
‘nually driven off from the fun’s furface, the fun muft be ex- 

ceedi ngly diminifhed by fuch a wafte of matter ; and the pla- 
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mets, in confequence of it, muft recede to greater diftances 
from him, through the le“ened attraction. 

Here I beg leave to obierve, that if the material fyftem, in 
its prefent form, was not intended by its Creator to be perpe- 
tual, then the wafte of the fun’s matter, and the confequent 
diforder in the fyftem, arifing from the altered ftate of its gra- 
vitation, will only be a proof of that intention ; and not ope~ 
rate againft the truth of the dodtrine. 

That fyftem, like every other, derived from the fame origi- 
nal, doubtlefs has within itfelf the means of continuing in its 
prefent form, until the great and wife purpofes of its Author 
fhall be brought into effect, and compleatly anfwered. 

With refpect to the folar fyftem, fo far as its continuance de- 
pends on the fun, it feems calculated, notwithftanding the fup- 
pofed wafte of the fun’s matter, to laft for many ages: for the 
fun, by reafon of its prodigious bulk, and the divifibility of 
its matter, muft, frem its own internal fources, furnith light 
to the fyftem through a long tract of time, without being fen- 
fibly diminifhed. If thofe eccéntric bodies, called comets, 
which have been thought intended to recruit the fun’s wafte of 
matter, do in fact anfwer that purpofe, provifion is then made 
for the prefervation of the fyftem, at leaft until thofe bodies 
fhall have all fucceffively fallen into the fun, and been expend- 
ed. When that fhall happen, if there be provided no further 
means of recruit, the fyftem will begin to decay, and finally be 
reduced toa chaotic ftate : from which, like our earth, it may 
be reftored in fome new form, to anfwer the further purpofes of 
the Creator. I mention our earth, as in the Mo/aic account of 
it, its original is defcribed in fuch a manner, as to give us the 
idea of its having been an old planet, by fome means or other 
B b reduced 
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reduced to a chaos ;, from. which it was. renovated, and: made’ 
fuitable for the purpofes, to which it has: been-applied.. 

There is. nothing, unreafonable,. or improbable}. in that idea : 
and if the earth was fo renovated, it may be inferred from ania 
logy,, that in-cafe the prefent fyfteny fhould goto decay, a new’ 
one, and perhaps a fuperior one, would arife from‘its’ ruins. 

Thefe. obfervations are founded on the idea of the wafte of 
the fun’s matter, and its final diflolution, with that of the fyf- 
tem depending upon it : whether gradually occafioned by that 
wafte of matter, or more rapidly brought on by the general law 
of. gravitation. In this view of things, the objeétion does not 
militate with the dotrine. _ 

But perhaps it may be thought more philofophical, and that 
it would better comport with our ideas of the wifdom of the Cre- 
ator to fuppofe, that when he created the fyftem, he intended it 
fhould be a permanent one ; and at the fame time furnifhed it 
with the means of its own prefervation. In which cafe, may 
it not be further fuppofed, particularly with regard to the efflux 
of light from the fun, by which its matter is conceived to be 
wafted, that he provided means, whereby the effluent particles, 
after anfwering the purpofe of their efflux, fhould be returned 
to the fun, to anfwer again, in a conftant fucceffion, the fame 
purpofe. 

I do not know, whether the hypothefis, fuggefted in the 
following queries, and relative to that fubject, be admiffible, or 
not. It is however offered for confideration. 

It was primarily and {pecially intended to fuggeft 4 mean for 
preventing the ruin, to which the’ material fyftem feems liable 
from the general principle of gravitation : but the fame mean 
may poflibly be applied to reftore to the’ fun, in a regular fuc- 
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ceffion, its effluent light ; and thereby obviate the evil effects, 
that might otherwife follow from the efflux. 

Is it not conceivable, that round the folar fyftem, and the {e- 
veral fyftems, which compofe the vifible heavens, there might 
have been formed a hollow fphere, or orb, made of matter /u 
generis, or of matter like that of the planets, and furrounding 
the whole : having its inner or concave furface at a proper dif- 
tance therefrom ; beyond which furface light could not pafs, 
and between which, and the particles of light, there fhould be 
a mutual repulfion ? And might not the fun, or fource of light, 


of each fyftem, have been fo placed, in refpect of each other, 
and the concave furface of the furrounding orb, that there fhould 


be, by direct and repeatedly indireé reflections, an interchange 
of rays between them, in fuch a manner, as that to each there 
fhould be reftored the quantity it had emitted ; and thereby the 
wafte of its matter be prevented : and this at the fame time it 
difpenfed its light to its particular fyftem ? 

This ufe of fuch an orb is here meant to be confidered as a 
fecondary or incidental one ; to which it might be applied : 
but the principal or primary ufe of it, as a counter-balance to 
the gravitating principle of the fyftems contained within it, will 
be feen in its proper place. 

There is a remarkable phenomenon in the folar fyftem, to 
which the ideal one, juft mentioned, bears fome refemblance, 
and by which it was fuggefted : I mean the ring or arch,which 
furrounds the planet Saturn. We are told by aftronomers, that 
its width, and alfo its diftance from Saturn, is about 25,000 
miles ;—forming around that planet a beautiful arch, which 
may be defigned, among other purpofes, to increafe its light 
and heat, by reflecting upon it, like a concave mirror, the fun’s 

Bb2 rays : 
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rays: of which, by reafon of its great diftante from the fun, 
it would not otherwife have had a fufficient quantity.. 

If Saturn were:a luminous body per /e, and the arch, (made 
of fuitable matter, and properly conftructed, for the purpofe} 
entirely environed it, the whole quantity of light emitted from 
it, would be reflected back.; and. no wafte of its, matter arife 
from that emiffion. The fame.kind of hollow {phere or orb, 
furrounding, for inftance,, the folar fyftem, would anfwer the 
fame purpofe. Its fun, being in the centre of the orb,. would 
have all its light reverberated back to it : except. the compara- 
tively fmall. quantity intercepted. by the planets : a-great. part 
of which quantity would, by direct, and indirect reflections, be 
returned to the fun ;- and a quantity equal to the remainder, by 
means of volcanoes, and other internal. fires in the planets, 
might be thrown: off from them, and conveyed te the {un : 
whereby the equilibrium of the whole might be.preferved. 

Such an orb fora fingle-fy{tem appears fimple.and plain ;; 
and fuch an one for the whole choir of fyftems, though feem- 
ingly more complicated, might yet. appear equally fuitable for 
the purpofe, when its ftru€ture, and the. laws and principles 
which governed it, and alfo the fituation of the feveral fyftems 
relative to it, and to each other, fhould become known. 

Its ftupendous extenfion would be no objection to the fup- 
pofition of its reality : for if the convenience. and pleafure of 
the inhabitants of Saturn were a fufficient reafon for furnifhing 
that planet with its mafly ring, the prefervation of fuch a choir 
of fyftems, with the aftonifhing multitudes of their inhabitants, 
would juttify and fufliciently fuppert the fuppofition of fuch an 
orb : efpecially when it is confidered, that befides anfwering 
the grand purpofe of preferving thofe fyftems, it might, per- 

haps: 
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haps like Saturn’s ring, be provided on both fides of it, with am- 
ple means of making it a fuitable place for habitation : the habi- 
tation of myriads of millions of animate beings,-equal or fuperior 
to thofe, which people our planetary fyftem. | 

Beyond that orb, at proper diftances, it is conceivable, there 
might be other concentric orbs, equally fuitable for habitation, 
and alike inhabited : including within them innumerable 
fyftems of planets, refembling the folar fyftem, and like that 
animated, and adorning the infinite expanfe. 

To this hypothefis objections may be made, and fuch as might 
prove it to be, like many an one which has preceded it, a mere 
philofophical revery. But before it be ranked in that clafs, I 
would afk, whether, if there be no fuch orb, nor any thing 
to anfwer a like purpofe, the law of gravitation, that univerfal 
law, on which the philofophy of the immortal Newton is found- 
ed ; by which, with fuch admirable fagacity, he has explained 
the phenomena of material nature ; and on which he makes its 
prefervation depend, will not finally bring on its diffolution ? 
Or rather, whether the operation of that law would not long 


ago have brought it on ? 

The fun of our planetary fyftem, and the funs (called fixt 
ftars) of other fyftems, and therefore the fyftems themfelves, 
do probably, according to aftronomical obfervations, poffefs 
the fame relative place ; or:are, in refpect of each other, fixt. 
But how are the exterior fyftems (fuppofing the whole not 
boundlefs) prevented from approaching towards the common 


centre of gravity: from. which, if they have no revolution | 
round it, (which the lke obfervations make probable) they | 


cannot be kept by a projectile or centrifugal force ? Muft they 
not conftantly by that law be drawn, with an accelerating mo- 
tion, 
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tion, towards that centre ; and finally, with the whole choir 
of fyftems, directed by that law, arrive at it with fucceffive 
tremendous crafhes, until the deftruction of the whole would 
be compleated ? And could any thing but the interpofition of 
the Power which created them, prevent it ?* 

If fuch a cataftrophé would be the effect of that law, would 
it not demonftrate the wifdom, and forefight of the Creator, to 
fuppofe, he provided the means of counteracting that effec at 
the fame time he ordained the law? And among the poffible 
means of doing it, is it not conceivable, that a hollow {phere 
or orb, analogous to that above-defcribed, might be one ? 


It has been fuggefted in what way fuch an orb might pre- 
vent the gradual wafte and decay of the material fyftem. Let 
us now fee, whether it might not be applied to prevent the 
fwifter and more dreadful cataftrophé, to which the law of gra- 
vitation, in certain circumftances, feems capable of fubjecting 
that fyftem. 

The defcribed orb, like every other body, would poflefs the 
gravitating principle, in proportion to its quantity of matter : 
which, in different parts of the orb, might be more or lefs 
denfe, as the effect, intended to be produced, might require. 
Where a ftrong attractive power might be neceflary, the den- 
fity would be greater ; and fo, vice verfa : and to affift or co- 
operate with it, a magnetic power might be fuperadded. 


Thus 


* Mr. Whiflon obferves, * It is by no means impoffible, that all the bodies in 
the univerfe fhould approach to one another, and at laft unite in the common centre 
of gravity of the entire fyftem : nay, from the univerfality of the law of gravita- 
tion, and the finitenefs of the world, in length of time, except a miraculous power 
interpofe and prevent it, it muft really happen.” Difcourfe introduétory to his 
Theory. p. 38. 
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Thus conftituted, and furnifhed with thofe, and other need- 
ful qualities, and furrounding the whole vifible choir of fyftems, 
might not the orb, by the principle of gravitation, either alone 
or aflifted, keep thofe fyftems next to it, from being drawn to- 
wards the centre of gravity by their own, and the mutual ac- 
tion of the interior fyftems ? Agd: might not thofe feveral fyf- 
tems be fo placed, and the denfities of the bodies ref{pectively 
belonging to them, with the denfities of the furrounding orb, 
and confequently their mutual gravitating power, be fo regulat- 
ed, and adjufted, as to keep them all at the diftance affigned 
them ; and forever prevent their approximating, either to the 
centre of the general fyftem, or to its furrounding orb : all of 
them together thus conftituting an undecaying permanent 
whole ? 

It has been obferved by philofophers, ‘* that a body placed 
any where, within a hollow fphere, which is homogeneous, 
and every where of the fame thicknefs, will have no gravity, 
wherefoever it be placed : the oppofite gravities always precifely. 
deftroying each other.”* But that obfervation cannot be ap-- 
plied to the hollow {phere or orb, above-defcribed : for by the 
defcription, it is not homogeneous.—Nor need it be of equal 
thicknefs : which, however, is a circumftance of no eonfider- 
ation, if equal thicknefs, with different degrees of denfity in 
different parts, would anfwer the purpofe. 

The phenomena of nature, upon the fuppofition of fuch an 


orb, would probably be the fame, ceteris paribus, as now take’ 


place. Whether that fuppofition be fupported by phenomena, 
and what other foundation there is for it, will be the fubje& of 
a future memoir. 


* Chambers’s Cyclopedia, under the word Gravity. 
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III. ,.Obferwations tending to prove, by Phenomena and Scrip- 
ture, the Exytence of an Orb, which furrounds the whole 
vifible material Syfiem ; and which may be neceffary to pre- 
ferve it from the Ruin, to which, without fuch a Counter- 
balance, it feems hable by that univerfal Principle in Matter, 


Gravitation. s 


By JAMES BOWDOIN, Ejfnire, 
Prefident of the American Academy of Arts and Sciences. 


T the conclufion of a memoir, entitled, ‘* Obfervations 

on Light, &c.” which I have-had the honour to lay be- 

fore the Academy, it was intimated, that there are phenomena 

in nature, and other evidence, tending to prove the exiftence 
of an orb, that furrounds the whole vifible material fyftem. 

The evidence is,—phenomena and {cripture. 

The phenomena are,—the luminous girdle in the blue ex- 
panfe, called the Milky Way ;—other luminous appearances in 
it ; and the expanfe itfelf. 

In regard to the luminous girdle, or Milky Way.—This 
phenomenon has been fuppofed to refult from the combined 
Juftre of infinite multitudes of ftars, too diftant to be diftinly 
vifible. But although it be obferved through telefcopes, that 
there is a great number of ftars in the Milky Way, on which 
circuinftance the fuppolition is founded, they appear as ftars fet 
in it ; diftinguifhable from it ; and not contributing to form 
the phenomenon. 

The fuppofition not only difagrees with the appearance, but 
is inconfiftent with every philofophical idea concerning thofe 
fturs. They are repicfented to be funs: each having its fyf- 
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tem. of planets revolving round it ; and confequently requiring 
a fpace proportioned to their number, and the extent of their 
fyftems.: which fpace, for fuch multitudes of them as the fup- 
pofition implies, muft be beyond conception, immenfe : and 
through which they muft therefore be.difperfed at fuch diftances, 
that comparatively few of them could be vifible by us ; and 
that the whole together could not blend theirlight to caufe that 
phenomenon. 

On the contrary, the phenomenon -ftrikes us, as it may be 
fuppofed fach a luminous girdle would ftrike, if its light were 
reflected from the concave furface of afar diftant orb : to which, 


en the hypothefis affumed, it had been propelled from the nu- . 


merous fyftems, which.the orb enfolds. 

The fame idea is fuggefted “by the different degrees of. its 
light, from a fmall light to a faint fcarcely difcernible one ; by 
the frequent interruptions of it ; and by the-large chafm, which 
for a confiderable f{pace, makes, the girdle appear double, and 
very irregular. 

Thefe appearances may be occafioned by the fituation of the 
earth in refpet to thofe parts of the orb, from which certain 
cones of light (prefently to be explained) are reflected ; and 
by the particular conftruction, and configuration.of thofe parts ; 
by means of which thofe cones are broken, and irregularly re- 
fleted to the earth: whofe different fituations in.its orbit, by 
reafon of its great diftance from the orb, would occafion no fen~ 
fible difference in the appearance. : 

With refpeé& to the other luminous appearances in the con- 
cave expanfe, I‘beg leave here to introduce feveral obfervations, 
upon that fubject, from two authors, who have diftinguifhed 
themfelves in the aftronomical branch of fcience. 
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One of them, Dr. Smith, in his Syftem of Optics,* obferves, 
that ‘“* Hugenius, in the year 1656, looking by chance through: 
a large telefcope, at three {mall ftars, very clofe to one another, 
in the middle of Orion’s Sword, faw feveral more as ufual. 
But the three little {tars very near one another, (marked by 
Bayer) together with four more,‘ fhone out as it were through 
awhitifh cloud, much brighter than the ambient fey: which 
being very black, caufed that lucid part to appear dike an aper- 
ture, which gave a profpect into a brighter region. He viewed 
it many time, and found it continued in the very fame place, 
and of the fame fhape as the figure reprefents ; [See plate II. 
fig. 8.] and called it Protentum cui certe fimile aliud nufquam 
apud reliquas fixas potuit ammadvertere.” 


He alfo obferves, that ‘ in the Philofophical TranfaGtions,t 
there is an account of a later difcovery of five more fuch lucid 
Jpots, though lefs confiderable than this of Hugenius ; the mid- 
dle of which, we are there told, is at prefent in u. 19° 004 
with fouth latitude 28° 45’ ; and that it fends forth a radiant 
beam into the fouth-eaft, as another in the girdle of Androme- 
da /eems to do into the north-eaft. It is alfo there remarked, 
that though thefe fpots are in appearance but {mall, and moft 
of them but a few minutes in diameter ; yet, fince they are 
among the fixt ftars, as having no annual parallax, they cannot 
fail to occupy {paces immenfely great ; and, perhaps, not lefs 
than our whole folar fyftem : im all which Spaces, it fhould feem, 
that there is a perpetual uninterrupted day.” 


The 


* P. 447—8. 
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The other.author, Mr: Fergujfon, {peaking of the Milky Way, 


fays, + ‘‘ There is aremarkable tract round the heavens, called 
the Milky Way from its peculiar whitenefs, which was former- 
ly thought to be owing to a vaft number of very fmall ftars 
therein : but the telefcope fhews it to be quite otherwife ; and 
therefore its whitene/i muft be owing to fome other caufe. This 
tract appears fingle in fome parts, in others double.” 

«« There are feveral little whitifh {pots in the heavens, which 
appear magnified, and more luminous, when feen through te- 
lefcopes ; yet without any ftars in them.” Five of which {pots 
he particularly mentions. 

He next obferves, that ‘‘ cloudy ftars are fo called from their 
mifty appearance. They look like dim flars to the naked eye : 
but through a telefcope,they appear broad illuminated parts of the 
fy ; in fome.of which is one ftar, in others more.—But the 
moft remarkable of all the cloudy ftars, is that in the middle of 
Orion’s Sword, .where feven ftars (of which, three are very 
clofe together) feem to fhine through « cloud very lucid near 
the middle, but faint and ill-defined about the edges. It looks 
like 2 gap in the fey, through which one may fee, :as it were; 
part of a much brighter region.” | | 

- Thefe quotations, without making any comment upon them, 
thew, that the Milky Way is not owing to the ftars contained 
in it; that the telefcope fhews it to be quite otherwife ; -and 
that it muft be owing to fome other caufe: that in refpect to 
the lucid fpots, in fome of them there are no ftars ; in others 
but few ; and that one of them exhibits a remarkable appear. 
ance of an aperture, or gap, that gave a profpect into a brighter 
region : that the fpaces‘they occupy, though fmall in appear- 


Cc2 ance, 
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ance, are, perhaps, not lefs than.our whole folar fyftem; and 
that in. them it fhould feem. there.is: perpetual uninterrupted 
day. | 

From thefe phenomena: it feems not improbable, that the- 
Milky Way, and thofe lucid {pots, are parts.of aconcave body or 
erb, of the fame nature withfome of the other heavenly bodies ; 
and, whofe light, tranfmitted to us, exhibits ¢hofe phenomena, . 
according to the laws.and circumftances, which regulate it. 

There is another, and ftill. more remarkable phenomenon, - 
that fuggefts the idea of fuchan orb.;. I-smean the blue con-~ 
cave expanfe, which furrounds, and appears to limit vifible na~ 
ture ; and which is the laft to be confidered. 

It is thus explained by Sir J/aac: Newton ; who: obferves, . 
‘* that all the vapours, when they begin to condenfe and coal- 
efce into natural particles, become firft of fuch a-bignefs as to 
refle&t the azure rays, ere they can conftitute clouds of any other 
colour. ‘This, therefore, being the firft colour they begin to - 
reflect, muft be that of the fineft and- moft:tran{parént fkies : 
in which the vapours are not arrived to.a grofinefs fufficient to 
reflect other, colours.’’* | 

By this explanation it appears, that the caufe of this. pheno~ 
menon. exifts within the earth’s atmofphere. If it really doth 
exift within it, the phenomenon, from. the affigned caufe of it, 
feems to be nothing more than a blue tranfparent cloud, more 
or lefs.extenfive, in proportion as the atmofphere may happen 
to be lefs or more charged with other clouds. 

If this were the-caufe, would not the heavenly bodies, in,a 
clear fky, partake of the colour of that cloud, and appear blue, 
or be tinged with it, by means. of their light paffing through 

the 
* Chambers’s Cyclopedia, under the word Blasach. 
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the blue cloud ? And would not this appearance indicate, that 
the blue rays -of their light were tranfmitted, and the other 
coloured rays, for the moft part, reflected from the atmofphere ? 
Would not that tranfmiffion of the blue rays occafion all bodies 
around us to appear blue, fo long as the atmofphere, continuing 
clear, fhould exhibit. the blue cloud ? And would not the co- 
lours of thofe bodies vary as other coloured clouds fhould fuc- 
ceed and predominate ? 

Would not this reflection of the other coloured rays occafion, 
not only a decreafe: of light, but, with refpect to the fun, a 


great diminution of its heat ? If the feveral different coloured - 


rays do each, in refpect to heat, produce an equal effect ; and 
all but. the blue rays are reflected, fhould we not, in‘a clear day, 
be deprived of fix feyenths, or a proportionable part, of the 


fun’s heat, which the feven forts of rays, had they been all tranf-. 


mitted, would have afforded ? 


Such appearances and effects might have been expected, if the 
affigned caufe produced the phenomenon: for the fun’s light ~ 


and other light; and: alfo. bodies. in general, whatever be their 
colour, being viewed through a medium of any original colour, 


will appear of :that colour, or ftrongly tinged with it. . But it | 


is apprehended, that no fuch appearances and effects have ever 
been obferved:; and, therefore, that there is reafon’ to doubt 


the reality of the caufe.afligned ; the infafficiency of which - 


may further appear in. the courfe of thefe obfervations. 
But how. is the-exiftence of the orb: deduced from the phe- 


nomenon ?>—In the fame manner-as the exiftence of the other . 


heavenly bodies, and the-exiftence of the bodies.around us are 


deduced: namely, from the wniformity and permanency-of their - 


vitible qualities, or phenomena, . 
In 
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Tn regard to bodies around us, whenever by fight we have 
been impreffed with certain ideas of colour, form, and magni- 
tude, correfponding to bodies near us, and at an approachable 
diftance, we have found, by conftant and uniform experience, 
derived alfo from, and confirmed by, every other fenfe and means 
of information, that fuch bodies do really exift: and having 
thus from experience gained the knowledge, that certain phe- 
nomena do infallibly indicate the exiftence of thofe bodies, the 
phenomena themfelves do then alone become the'undifputed 
evidence of that exiftence. : 

Nature is fimple and uniform in its operations. From the 
fame caufe follow like effects ; and thefe indicate the fame caufe. 
Bodies of every kind, through the medium of light, produce 
their refpective phenomena, and thefe demonftrate’the ‘reality of 
thofe bodies. : | 

From thefe principles we infer the reality of thofe terreftrial 
bodies, which, by reafon of their fituation and diftance, can 
only be the objeéts'of fight : and from the fame principles we 
alfo infer the reality of the heavenly bodies, the planets, and 
fixt ftars. If this laft inference be juft, is it not equally juft 
to infer, ‘from the fame principles, the reality of the blue cir- 
cumambient expanfe : that is, that it is a real concave body, 
encompaffing all vifible nature : which is the exact defcription 
of the concave furface of the orb above-mentioned. 

There is one appearance of the blue expanfe, which may be 
thought to militate with the foregoing account of it. 

In a clear day, it appears of a brighter blue than in the night, 
~occafioned by the fun’s light’ reflected to us by the earth’s at- 
amofphere. From which circumftance it might be fuppofed, 
that the caufe of the phenomenon doth exift within the atmof- 
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phere, and is the atmofphere itfelf, or its vapour. It is appre- 
hended, however, that this would be a miftaken fuppofition ; 
and that the appearance may be explained on principles, which 
will. not only invalidate the fuppofition, but further thew the 
infufficiency of the caufe, to which the phenomenon has been 
afcribed. 

For that. purpofe it may be obferved, that the atmofphere 
being invifible, muft be without colour ; and has, perhaps for 
that reafon, no-greater difpofition to tranf{mit or refle@& to us 
the: blue rays of light, whether of the fun or ftars, than thofe 


of the other colours: and, therefore, if the phenomenon be. 


produced by means of the blue rays of thofe luminaries (which 
I fhall attempt to explain) the atmofphere cannot be the caufe 
of that: production. 


With refpect to the vapours in the atmofphere, which, ina 
particular ftate, are faid to occafion the phenomenon, they be- 
ing of different degrees of groffnefs or denfity, muft arrange 
themfelves according to that denfity, or their {pecific gravity. 
If then any of the ranges confifted of vapour, in a proper ftate 


to tranfmit or reflect to the eye the blue rays only, the effect of: 


it would be deftroyed, or changed, by the grofler vapour in the 
lower range. Or if it fhould fo-happen. (which feems very im- 
probable) that the whole body of vapour fhould confift of par- 
ticles of the due fize, and in the proper ftate, to reflect the blue 
rays, it could not’long continue in that ftate, by reafon of the 
changeable nature of the vapour, and the numerous caufés, 
that are conftantly operating to’produce’a cliange in it. But 
the phenomenon is uniform and premanent ; and thereforemutft 


be the effect of an uniform aad permanent cau: 


If 
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If thefe obfervations have any foundation, neither the atmof- 
phere nor its vapour, aflifted by, or affifting, the dired light of 
the fun and ftars, can be the caufe of the phenomenon. 

The atmofphere, however, or its finer and tranfparent vapour, 
contributes to the brighter hue. of the phenomenon by day : 
which may be thus explained, 

The fun’s light in its mixt ftate, refleGted by the atmaofphere, 
or by the tranfparent vapour floating im it, enters. the eye at. the 
fame time with the blue light of the expanfe ; and both to- 
gether delincate on the retina an image, formed by their united 
rays, each producing its effect. ‘The light from .the-expanfe. 
. exhibiting. the blue image ; the. ght from the. fun. illuminat- 
-ing or brightening the image ; and both together imprefiing 
‘the idea of that phenomenon, as it is difplayed in a clear day. 

If it fhould be afked, from whence. the concave.expanfe de- 
rives its light, .the anfwer is—from: the numberlefs planetary or 
folar fyftems, which it includes : and particulatly from thofe 
in the neighbourhood of it, which. directly anfwer the purpofe 
of enlightening, and in other refpects, accommodating its in- 
habitants. 

This. light, tranfmitted to the expanfe through its atmofphere, 
is reflected back direétly and indireétly to the fyftems from 
which it iffued : to be again, in a. due fucceflion, remitted to, 
and reflected. from, the expanfe. By fuch a reciprocation, and 
mutual interchange. of light with each other, and among them- 
felves, the feveral parts may be fupplied with the quantity they 
chad refpeGtively emitted ; and the equilibrium ef the whole 
maintained : whereby the evils, that -might .otherwife.enfue, 
from the wafte, or undue. diftribution -of its matter, and the; 


-confequent alteration of its gravitation, might be prevented. 
'Fo 
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To different fyftems, according to their fituations, the ex- 
panfe may exhibit very different. phenomena. Although to our 
fyitem, or to us on this planet, it exhibits the blue concave of 
an all-furrounding orb ; which, in the Milky Way, and in 
fome other parts of it, fhines with a brighter light, it may to 
other fyftems appear of .other colours ; and exhibit to fome of 


- them in fucceflion, according to their fituations, the feveral pri- 


mitive colours in the order, in which the rays of thofe colours 
are feparated and clafied. 

Of one of thefe exhibitions, that of the blue colour, we 
have ocular demonftration. But why fhould the expanfe ap- 
pear to us blue, rather than green, or of any other primitive 
colour? If that appearance can be explained by the refrangi- 
bility of light, or by the feparation of it into its feveral colours, 
as perhaps it can, the other appearances of the expanfe to other 
fyftems, naturally, if not neceflarily, follow. 

Experiments prove, that light is compounded of differently 
coloured rays; and. that after it has paft through different me- 
diums properly difpofed, the rays are refracted, or feparated and 
clafled, according to their different refrangibility ; and fhew 
thofe colours in the order juft mentioned : that the three moft 
refrangible of them, the blue, the indigo, and violet, which 
poffefs one half of the {pace fpread over by the whole, are fo 
nearly allied in colour, that the laft, when confiderably fpread, 
are {earcely to be diftinguifhed from the neighbouring blue : 
for which reafon, thofe three claffes appear as one, at a great 
diftance from the refracting medium ; and the blue thus cir- 
cumftanced, and uniting thofe clafles, may therefore be faid to 
poflefs a fpace equal to the {pace occupied by all the'reft. That 
from any fegment of a hollow fphere, fuch, for inftance, as a 
Dd 7 concave 
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concave mirror, whofe arc does not exceed fifteen or eighteen* 
degrees ; the cylinder of rays falling upon it parallel to its axis, 
will, if there be no refraction, be reflected to a focus round 
that axis ; the focus being nearly equidiftant from the pole of 
the fegment, and the centre of its {phere : and that thofe rays, 
if previoufly refracted, and claffed into their feveral colours, 
will, in their divergence from the focal point, fhew thofe co- 
lours in a reverfed order : the refraétion, however,'occafioning 
an alteration in the pofition of the ‘focus, and the diverging 
cone. 

To apply fome of thefe obfervations, it may be fuppofed, that 
the interior fide of the expanfe has, in general, an ‘uniform fur- 
face, which may be conceived as compofed of a multitude of 
fegments, each of them not exceeding a given arch :' that it is 
furnifhed with an atmofphere, poffeffing, in fome peculiar mode, 
the power of refracting light, of diftributing its rays into their 
refpective clafles, and'tranfmitting them to the expanfe ; which 
alfo may be conceived as affifting, by ‘its reflecting power, >in 
their claffification : that the tranfmitted>rays would, in: their 
clafled ftate, be reflected from it in ‘all direCtions ; and: that 
fuch of them (by far the greateft-++ part of the whole) as fhould 


come 
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8 Gravefande’s Natural Philofophy. Book IIT. ch. xv. prop. 813. 


+ That thefe parallel rays (parallel, I mean, to. any and every conceivable di- 

~ ameter-line of the expanfe) muft conftitute the greateft quantity or proportion of 
the reflected light, will be manifeft from thefe confiderations :—That they come 
to every fegment or part of the expanfe from the oppofite part of it, and from the 
fyltems fituated betweeg fuch oppofite parts : that the diftance of any two oppofite 
parts from each other, equal to the diameter of the expanfe, is the greateft that 
can take place within it : that there muft, therefore, be, in the fpace between them, 

* a gyeatér number of fyftems fupplying the expanfe’ with light, ‘than there can be in 
any 
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come to the atmofphere.in parallel lines, or. in cylinders, whofe, 
axes were diameter-lines. of the expanfe,. and whofe bafes were 
equal to thofe fegments, would pafs through.the atmofphere 
to the correfponding fegments of the expanfe, and be refleéted 
from them ; and afterwards, in the fame claffed ftate, unite in 
a focus, from which they would diverge, and exhibit their fe- 
veral colours. 

To give fome idea, though an imperfect one, of that focus, 
the reflection and convergence may be conceived as made (fome- 
what in the manner above-reprefented) from, the fegments com- . 
pofing the whole furface of the expanfe : that each fegment 
would refle&t a cone of rays, terminating ina focus ; and that 
the united foc? of thofe cones, which muft be -confidered -as 
coming from all quarters of the expanfe, would conftitue .its 
general focus. 

In fome fuch difpofition, and ftate of things, as here repre- 
fented, it is conceivable, that the fyftem-light, tranfmitted to: 
the expanfe through its atmofphere, might be reflected from 
thofe fegments ; and for the moft part converge in eones to- 
wards a general focus,: where, by means. of the refraction and 
feparation, it had undergone in that tranfmiffion and reflection, 
it would be, in. each cone, arranged or clafled, according to 
the different refrangibility and .reflexibility of its rays. After 
the .rays had paft the boundary of their focus, they would in- 
terfeét each.other, and form new and reverfed cones, .or conic 

Dda figures : 


any extra-central direction ; and that this may be affirmed of every two oppofite 
parts or fegments in the whole furface of the expanfe. The effet of the atmof- 
phere, in regard to the refraction, -is not here noticed. Theferays, like the fun’s 
rays at the earth, are confidered as parallel, by reafon of the great diftance of the 
radiant. bodies, and the confequent extreme minutenefs of the angle of divergence 
at fuch a diftance. 
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figures : in which each fort of the coloured rays, as before the 
interfection, would generally be together ; and in that aflociated 
{tate, continually diverge in proportion to their diftance from 
the line of interfection. 


But perhaps the whole of this effect, the claffification of the 
rays, may be caufed by the reflecting power of the expanfe : 
which, in that cafe, would receive the rays in the fame mixt 
{tate as. the direct folar light comes to the earth : with refpect 
to which, we know that it frequently undergoes a claflification 
by reflection, as well as by refra@tion. 


In either cafe, as-the three. moft refrangible, and reflexible 
claffes, at a .proper diftance from the focus, are not to.be dif- 
tinguifhed from each other, but all. appear blue : and as the 
blue, at that diftance and beyond it, doth therefore poffefs fo 
large a portion of the interior {pace of the expanfe, it is con- 


ceivable,. that many fyftems may be fo placed, as to be on all 
fides in the direction of the rays of that colour ; and to which. 
the whole expanfe would, for that reafon, appear blue. 


With refpect to the earth, it is probably fo fituated as to be 
in all parts of its orbit, principally within the limits of fuch 
claffes as are compofed of the blue rays ; and partly within the 
verge of clafles, whofe rays, by reafon of their imperfect fepara- 
tion being in a mixed ftate, exhibit a brighter light. The pre- 
dominant colour, therefore, of the expanfe, as it refpects the 
earth, is blue ; with interfperfions of a brighter light, fuch as 
the Milky Way, and other lucid parts of the expanfe : whofe 
irregular appearance, in the Milky Way, may be. owing (as- 
hath been already fuggefted) to the particular conftruction :and 
configuration of its parts: the brightnefs of which feems to 

intimate 
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intimate fome peculiarity’ in their conftitution, and in the cir. 
cumftances attending them. 

Nature thus exhibiting, on a broad fcale, phenomena, which 
our little experiments can exhibit only in miniature ; and of 


which thofe experiments fometimes lead. to a happy explana- 
tion. 


Whether the foregoing be fuch an explanation, or wholly: 


chimerical, in reference to the colour of the expanfe, does not 
affect the expanfe itfelf : whofe exiftence, confidered as an all- 


furrounding orb, may be real; although: the affigned caufe of: 


its colour be demonftrably without foundation. 
From the feveral phenomena above-mentioned, unlefs the 
evidence fuppofed to arife from them be futile, or inadmiffible, 


there is reafon to conclude, that an all-furrounding orb doth. 


really exift ; and that the blue expanfe is that orb. 

It is an obfervation of Sir J/aac Newton, ** that the main bu- 
finefs of natural philofophy, is to argue from phenomena,with- 
out feigning hypothefes ; and ‘to deduce caufes from effects, 
till we come to the very firft caufe, which certainly is -not me- 
chanical ; and not only to unfold the mechanifm of’ the world, 
but chiefly [among others that are mentioned] to refolve thefe; 
and fuch like queftions, viz. Whence is it, that the fun and 
planets gravitate towards one another, without denfe matter be- 
tween them ? and what hinders the fixt ftars from falling upon 
one another ?* 

Agreeably to the foregoing obfervation, the author of this 
memoir having adduced certain phenomena, he hopes not im: 
pertinently, has endeavoured, not only to argue from them, and 
to deduce the caufe from the effects, but-to refolve that great 

queftion 
* Opticks. p. 344. 4th edit. 8vo., 
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queftion concerning the 'fixt  ftars, and’ the heavenly bodies: in 
general, namely, What hinders them from falling upon: one 
another, and thereby involving the whole in ruin ?—Whether 
his endeavours have been fuccefsfully: applied, thofe: who are 
converfant in fubjects of this nature, are beft qualified to judge. 

In regard to the fubje& in hand, there feems to be a happy 
co-incidence between phenomena and fcripture'; and, therefore, 
in further evidence of fuch an orb, and in evidence of feveral 
other orbs fimilar, and concentric to it, we may recur to){crip- 
ture : feveral pafflages' of which appear applicable to that pur- 
pote. 

It feldom happens that natural philofophy is made to borrow 
afliftance from thence : but though fcripture may not-beintend- 
ed to inftrué us in the philofophy of material: nature; it may 
neverthelefs give, and be intended to give, fome hints of its con- 
{titution, or general fyftem. 

As the paflages referred to, do not need any laboured com- 
ments, a very few obfervations will fuffice to explain and ap- 
ply them. 

A remarkable one, and which may ferve, in fome meafure, 
to elucidate the reft, is this paflage, ‘‘ It is Gop that buildeth 
his {tories in the heavens.”* In the Engi/h tranflation, which 
agrees with the French, with the Lat of Caffello, and of 
Tremelitus and Funius, the marginal reading, referring to ftories, 
is {pheres and afcenfions. The former explanatory of ftories : 
the latter, another word for the Hebrew ; and which anfwers to 
the Greek of the Septuagint. All which, both feparately and 
together, give the idea of a fucceflion of concentric fpheres, 
afcending one above another, like the ftories of a magnificent 

building : 


ad Amos, ch, ix. 6. 
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building : and, agreeably to that idea, though on very different 
principles, perhaps thofe of the Prolemeian fyftem, the text has 
been explained.* 7 

This conftruction, which appears to be a natural one,. gives 
a meaning to the text,—a meaning illuftrative of the omnipo- 
tence of the Architeét : and, at the fame time it elucidates 
fome other texts relative to the fubject, it is perfe@tly defcrip- 
tive of the concentric f{pheres, or orbs, above-mentioned. 

The fame idea is intimated in the fhort account given of the 
creation by Mo/es, who feems to refer to two firmaments.— 
The firft he mentions is limited to the earth and its atmof- 
phere ; and the other is-that in which the fixt ftars do appear. 

It is this latter, that is here to be confidered : concerning 
which, ‘* God faid, let there be lights in the firmament of 
heaven ;” and concerning which it is declared, that ‘* God {et 
thofe lights in the firmament.” |{ 

The radix of the Hebrew word, tranflated firmament, ‘ is 
applied to God's fpreading out the iky ; to the firmament, or 

fpacious 
* Qui edificat in.coelo (in fupremis calis) afcentiones fuas—-fpheras fuas—gra- 
dus fuos: i. e. orbes coeleftes, qui funt velut gradus ; unus fupra alterum. 
Poli fynopfis in loc. 
Of Gene chei. v. 14.17, 
. Mr. Wiflan, whofe-explanation of the AZefaic account of the creation is natural, 
and in general feems to be juft, makes no; diftinction of firmaments : which, how- 
ever, he might have made, without injuriag his theory ; and which his own rules 
of interpretation would have jutftified. 
The upper firmament, or blue expanfe, in which the heavenly bodies..were.¢ fet,” 
he might haye included, together.with them, in the werk of the fourth day, or year, 
as it was rendered vifible at the fame time, by means. of the earth’s atmofphere, in 


that year, becoming tranfparent.: whieh atmofphere, according to his theory, is 
the [other] firmameat,. or.expanfe... He.fuppofes, the earth had no rotation about 


.. ats axis until the. deluge sand, therefore, that its annual revolution round the fun, 
~« ould occafion the antediluvian day to be exactly commenfuyate with the year. 
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fpacious extenfion, which is‘fpread abroad between the earth 
and the clouds : as alfo to that other firmament, or {pacious ex- 
tenfion, which is above the clouds, where the heavenly bodies 
are placed.”* 

The original word -+ means, not only firmament, but ex- 
panfe, or fpatious extenfion. In the Englifh tranflation, and 
alfo in the Greek of the Septuagint, it conveys the idea of fome- 
thing firm and folid. Some other tranflations adopt the other 
acception of it. It feems to include both ; and in that cafe 
means fomething folid, and fpacioufly extended. 

This explication of the term, connected with the appearance 
of this firmament, or expanfe, gives us the intimation of a fo- 
lid and fpacioufly extended orb, or {phere : and anfwers to one 
of the ftories, which God built.in the heavens. | _ 

“« The heavens ¢ declare the glory of God : and the firma- 
-ment fheweth his handy-work.”—Here is a clear diftinétion 
between the heavens and the firmament. By the former, are 
meant the heavenly bodies ; and by the latter, the firmament, 
or expanfe, in which they appear. | 

The fame obfervations may be applied to this, as have been 
applied to the foregoing paflage. 

Another, and more defcriptive of fuch an orb, is the follow- 
ing one: ‘* Haft thou fpread out the fky : which is ftrong, 
and as a molten looking-glafs :”|| or, as a mirror made of po- 

lifhed 
* Taylor’s Hebrew Concordance, root 1826. 


+ The author of this memoir, being unacquainted with Hebrew, {peaks of its 
;mneanmg by information only. 


{ Pialm xix.1. Colum hoc ftelliferum. ‘Poli Syn. 
] (Fob xxxvii. 18. An expandifti cum eo (eum adjuvando) zthera, vel ccelos, 
welfirmamentum? Hoc graci vocant ftereéma quod—firmum fit, et {ua fe velut 
virtute 
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jithed metal. The forementioned French and Latin verfions, 
and the Greek of the Septuagint, do, in this paflage, all concur 
with the Enzlifh, in reprefenting the fky as ftrong, firm, and 
folid. The Septuagint efpecially, exprefles this idea with pe- 
culiar force ; as doth alfo the Hebrew original : which, in this 
place, refembles the fky to a /peculum, or’ mirror, ‘ made of 
polifhed metal.”* 

‘‘ The elegant fimile of the mirror cannot be underftood 
without recollecting, that their looking-glaffes (or mirrors) were 
made of metal highly polifhed.”-- 

This defcription fhews the fky to be, not only firm and 10- 
lid, but remarkably adapted to reflect light ; and fo far inti- 
mates the caufe, why it is vifible. The fky here, as the fir- 
mament in a former claufe, correfponds to one of the ftories, 
which God built in ‘the heavens. 

There are other paflages, which mention the fpreading out, 
and ftretching out, of the heavens ; and this as declarative of 
the difcretion, the underftanding, the wifdom, and power of 
God. But if it bea mere appearance, arifing from the atmof- 
phére-vapours, in a particular ftate reflecting to us the blue rays 
of light ; or if it be a mere circumftance attendant on, or refult- 
ing from, the atmofphere ; and doth net indicate the real ex- 

Ee iftence 


‘virtnte contineat, nulla re nitens. /Ethera, vel coelos—qui folidiffimi—qui funt 


| fortes : item ficut fpeculum fufum, five concretum.—Ceelos, quibus frmitas tribui- 


tur Prov. viii. 28. unde poete coelum vocarunt kalkeon ouranon. Specula fufa in- 


| tellige ex ere vel chalybe.—Vox fortes foliditatem denotat.—-Celum,—folidiffimum 


utfimul cohzreat. Poli Syn. 


* Fufum, firmum, validum, inftar fufi et confiftentis metalli. Taylor's Hebrew 
Concordance, root 783. 26. 


F Scott's Book of Fob, p. 354. 
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iftence of what is declared to be thus {pread or ftretched out, it 
is then, in a comparative view, but an inferior inftance of wif-. 
dom aud power : by no means fuch an inftance of them as to 
entitle it to be mentioned in the climax, in. which it is found : 
much lefs to be the head, or principal member, of it. 

The following, which is one of thofe paflages, and in the 
fenfe of which the aforenamed verfions concur with the Engii/h, 
will fhew the climax. “* He hath made the earth by his 
power : he hath eftablifhed the world by his wifdom ; and hath 
{tretched out the heavens by his underftanding.”*—The earth, 
including its atmofphere—the world, or heavenly bodies col- 
lectively—the firetched-out heavens, or blue expanfe. This 
remarkable climax, afcending in dignity and importance, fhews, 


that the laft and principal member of it, the expanfe; is not 
only diftiné from the earth, and the whole fyftem of heavenly 


bodies, but that it furpafies them in excellence ; and that it is 
the capital, among the works of the vifible creation.. The de-. 
{cription of it, and its rank in the climax; indicate, that it is 
the fame firmament. or expanfe, above defcribed ; that the 
fame obfervations are applicable to it ;. and therefore, that this, 
and the parallel paflages alluded to, may be adduced. in further 
evidence of its exiftence ; and, nanfeqgornanlys: of the exiftence - 
of an all-furrounding orb. 

The fame idea is held forth ina part of the addrefs of wifdom 
in Prov.viii. 27—-29: the fenfe of which may be expreffedin the 
following tranflation ; which differs from the common Engii/h 
tranflation, no further than the apprehended fenfe of the text 
makes neceffary. A few explanatory notes are interfperfed, 
by way of illuftration, ist: 

Wildonz 
* Fer ch. li. 15. 
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Wifdom fpeaking, fays,—verfe 27. ‘‘ When God prepared 
the heavens [the whole fyftem of vifible nature] I was prefent. 
When (with refpe& to the heaven) he fet an orb around the 
fuperficies of the depth [the immenfe fpace included within 
the orb: in reference to which, that {pace may be juftly called 


the depth]: v. 28. When he gave folidity and {trength to 
.{that.orb) the fky above ; and when he eftablifhed its foun- 


tains of waters [its interior and exterior atmofphers]: v. 29. 
When (with refpect to the terraqueous globe) he gave to the 
fea his decree, that its waters fhould not pafs their bounds : 
and when he appointed the foundations of the earth, then I was 
by him.” 

If this tranflation and illuftration, be juft, the text, which 
only gives the great out-lines, or capital parts of creation, 
ftrongly impreffes the idea, that there is an orb furrounding all 
vifible nature ; that it is ftrong and folid ; and that it is fur- 
‘nifhed with an interior and exterior atmofphere : all which is 


further defcriptive of one of the ftories, that God built in the — 


heavens. 

In fupport of the tranflation and illuftration here given, I 
had colle¢ted, in a marginal note, a number of authorities from 
Pool’s Synopfis.: but it being fomewhat long, and thofe who 
are qualified to judge in the matter, being able to recur to the 
Synopfis, it is omitted. 

Befide thofe authorities, and in further fupport of the tran{- 
dation, may be adduced the 148th pfalm : where are enumera- 
ted, ina regular fucceffion, the heavenly bodies, which com- 
-pofe the material fyftem :—the fun, moon, ftars, heavens, and 
‘waters above the heavens. 
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The diftin@ notice there taken of thofe bodies, and the ar- 
ranzement of them according to nature, make it probable, that 
by the heavens (in that pafflage, as in fome others) are intended 
the orbs, that have been defcribed. And, in regard to the 
waters above the heavens, they do plainly intimate, that thofe 
orbs are each, like the earth, environed by an atmofphere re- 
plenifhed with waters, to anfwer the fame purpofes with the 
atmofpheric waters of the earth.—Of that paflage, there will 
prefently be occafion to take fome further notice. 

If fome happy genius, well verfed in Hebrew, and the phi- 
lofophy of nature, would arrange in due order, and faithfully 
tranflate, thofe parts of {cripture, that in any refpect refer to tlie 
conftitution and economy of nature, and this with a view of 
reconciling them to nature, we fhould probably find, that fcrip- 
ture philofophy and natural philofophy would mutually illuf- 
trate each other. Such a tranflation and illuftration would be 
a real acquifition to fcience ; and might lead to difcoveries, of” 
which, at prefent, we can form no ides. 

One quotation more, amidft a further number that might be 
offered, will clofe the evidence. 

‘© The heaven, and the heaven of heavens, and the earth 
alfo, are the Lord’s.”” “* Thou haft made heaven, the heaven 
of heavens, with all their hofts : the earth, and the-feas, and all 
things in them.” ‘ Praife him, ye fin and’ moon, ye ftars,. 
ye heavens of heavens, and ye waters above thie heavens.’’* 

There are-other paflages.of like import: but thefé contain- 
ing all the varieties of expreffion I have obferved concerning 
the material: heavens, or fy{tem of nature, may be thought 
fufficient.. 

That: 

2 Deut. x. 14. Neb ix. 6. PL cxlviii. 3, 4, 
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That the material heavens are here intended, there can be no 
room to doubt, as they are. mentioned in connection with the 
earth—with their hofts—with the earth and feas,.and the things 
contained in them—with the fun, moon and ftars—and with 
the waters above the heavens. They are evidently confidered 
here as forming, in. conjunction with. thofe other bodies, one 
vaft fyftem ; whofe feveral conftituent parts are, in the laft 
claufe of the quoted text, ranged in the order, in which it is 
natural to fpeak of them ; and in which, reckoning from the 
centre of our folar fyftem, they do in reality exift.. 

Here is a plain defcrimination between the heaven ; the hea 
ven of heavens ; and the heavens of heavens : which muft im- 
ply fome effential. difference between them. To fuppofe the 
contrary is to confound language, and involve it in uncertainty, 
It would be to fuppofe thofe expreffions void of meaning ; and 
would be treating {cripture with the indecency, to which no 
other book, appearing to be dictated merely by common fenfe, 
would be entitled. Thofe expreffions,. then, neceflarily imply 
fome effential difference in the objects of them : and what that 
difference is, the quotation from 4mos points out.. The gra- 
dation, re{pecting the. heavens, is.remarkable ; and-without re- 
curring to.any thing elfe, fuggefts the idea of ftories in them, 
orb beyond orb, as above explained.. The {eries too, in-which 


they are mentioned—the fun, moon, ftars, heavens, and wa-- 


ters above the heavens—and the place they hold in the feries, 
fuggeft the fame idea: which is itrengthened. and confirmed 
by the exprefs declaration, that in fact there were. fuch {tories 
built by the Almighty: or, as it is otherwife exprefied, that 
s he made them with all their. hofts.” 


The 
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The laft member of the feries is the waters above the heavens. 
“Thefe waters, arguing from analogy, feem to indicate, and to 
be defcriptive of atmofpheres, that furround thofe orbs, amply 
provided, like our atmofphere, with waters, and other elements, 
proper for the fupport of animal and vegetable life ; and for 
other important purpofes. 

The number of thofe ftories, or concentric orbs, feems in- 
definite. The gradation clearly denotes a plurality of them : 
each having its hofts—its .funs and planets, or fyftems. The 
ample {paces between them, like the {pace infolded by the orb, 
‘to which we more immediately belong, are beautified by thofe 
glorious bodies, which, within each of the orbs, conftitute 
yftems innumerable, ferving the ltke noble purpofes, which 
our folar fyftem is calculated to ferve, and doth ferve. | 

The foregoing paflages -of {cripture thus.interpreted, appear 
to agree, in their refult, with the phenomena above-mentioned ; 
and, like them, to be naturally, and without force, applicable 
to the purpofe, for which they were produced. Such agree- 
ment, it is apprehended, fhews the propriety and-fitnefs of the 
interpretation : as, on the.other hand, a difagreement with phe- 
nomena would prove the unfitnefs or falfity of any interpreta- 
tion ; and manifeft it to be totally inadmiffible. 

When fcripture and phenomena thus agree, they mutually 
* elucidate each other ; and, in that cafe, what is deducible from 
the one, is confirmed by the other. As, therefore, thofe paf- 
fages agree with the phenomena, they both together corrobo- 
rate the evidence, which each afforded feparately, of the exif- 
tence of an interior orb. 

With refpe& to the exterior orbs, the evidence for them 
snutt reft on {cripture. There can be no phenomena, from 
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which to deduce their reality: unlefs the aperture, or gap afore. 
mentioned, with what it difelofes, be admitted as fuch. 


’ - 'The phenomena, exhibited through that aperture, are indeed 


remarkable ; and-may indicate an exterior orb, or the bright re- 
gion between that, and the orb, which more immediately fur- 
rounds us: : in which bright region, as well as in fome other 
of the lucid {paces in the expanfe, there feems to be an unin= 
terrupted and perpetual day. 

If in fact there be fuch an aperture, the fame appearances with 
thofe, from which it was deduced, may indicate other apertures in 
the other lucid fpaces, and in the Milky Way : for the afcertain- 
ing of which, the obfervations of the ingenious Mr. Her/chell, 


with his largeft magnifiers, fhould he think proper to. apply 
them for that purpofe, might happily conduce. 


Among the purpofes, for which thofe apertures were intend~- 
ed, if they really exift, this may be one,—to give to the intra- 
orbic and tranf-orbic fyftems ‘fome intimation of each other, 
and of their mutual relation ; and to afford them a glimpfe of 
the grand complicated fyftem, of which they are parts. 

The immenfity of thofe orbs doth not invalidate their exif- 
tence : on the contrary, immenfity is fo congenial to our ideas 
of the Creator, and his works, that it affords, as applied to 
thofe orbs, an internal prefumptive proof of their reality. 

On the fuppofition of their exiftence, what an affemblage of 
glorious bodies do they exhibit ! peopled by an unlimited va- 
riety of beings, and arranged in a gradation beautiful and afto- 
nifhing ! Trace the gradation from the fmaller to-the larger 
planets, circling around their fun, and with him forming a mag- 
nmificent fyftem! Trace it from that fyftem, through fuccef- 
five fyftems, to their furrounding orb! Trace it from orb to 
orb, 
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orb, and through their feveral hofts of fyftems up to the fupe- 
rior orb, and its ambient atmofphere ! Trace it in every pof- 
fible diretion, from the common centre to the utmoft verge of 
that atmofphere, and the moft wonderful phenomena, in a rap- 
‘ture-in{piring fucceffion, ftrike the mental eye ! impreffing the 
idea of a complete whole, felf-balanced, and held in union by 
univerfal gravitation ! exhibiting a fuperlatively grand fyftem of 
fyftems, embofomed in the infinite, all-comprehending effence 
of the Creator |! 

Grand and magnificent as this fyftem ig, there may be ano- 
ther incomparably more fo ; compofed of myriads of fuch fy 
tems, governed by the fame laws, and with it furrounded by an 
immenfe orb, to counter-balance the gravitation of the included 
fyftems. 


That other fyftem may be a part of a ftill more f{plendid one, 


formed on the fame plan.; and this latter may enter into the 
compofition of other fyftems, beyond comparifon fuperior to it : 
each fucceeding fyftem, in a regular progreffion, rifing in dig- 
nity and {plendour. And thus we may goon, enlarging out 
idea of thofe fyftems, indefinitely. 

What is there to check that idea, when we confider the in- 
finity of {pace, in connection with the infinite wifdom, power 
and benevolence of the Author of nature ; and at the fame time 
reflect, that infinite {pace is the proper, and the only adequate 
theatre for the difpiay of thofe perfeétions, and of fuch a cha- 
racter ? 

This hypothefis, by introducing folid orbs, may poffibly, on 
a fuperficial view of it, be thought a revival of the ancient or 
Ptolymetan Syftem, and to grow out of it. But on the con- 
frary, it will be found, upon examination, totally inconfiftent 
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with it ; and to be in reality the offspring of the new philofo. 
phy : derived from the grand principle of that philofophy— 
univerfal gravitation. 

Upon the whole :—The hypothefis, fo far as it relates to the 
exiftence of the interior orb, immediately furrounding the vifi- 
ble heavens, the author of it apprehends to be a probable de-~ 
duction from the principle of gravitation ; and to be deducible 
alfo from phenomena and fcripture. He offers it for confidera« 
tion, with the hope, that if it fhould appear not wholly grounds 
lefs, it may be productive of a happier illuftration. 
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IV. An Account of avery uncommon Darknefs in the States 
of New-England, May 19, 1780. By Samuet WIL- 
Liams, 4. M. Hollis Profeffar of Mathematics and Philofo- 
phy in the Univerfity at Cambridge. 


HE beft method to promote the knowledge and fcience 

of nature, is to proceed by way of obfervation and ex- 
periment. The general courfe, produdtions, and laws of na- 
ture, fhould be carefully and fteadily attended to : and when 
any new phenomena appear, all the circumftances and effects, 
relating to them, fhould be particularly noted and collected. 
In this way we fhall be moft likely to arrive at the knowledge 
of their caufes : or, at leaft, we fhall prepare thofe materials 
which may enable pofterity to determine, with certainty and 


precifion, on what at prefent may be but imperfectly under- 
ftood. 


With this view, I fhaill endeavour to lay before the Society, 
as particular an account as I can collect, of the uncommon 
darknefs which took place in the ftates of New-Exngland. 


The ime of this extraordinary darknefs, was May 19, 1780. 
It came on between the hours of ten and eleven, A. M. and 
continued until the middle of the next night ; but with differ- 
ent appearances at different places. As to the manner of its 
approach it feemed to appear firft of all in the S. W. The 
wind came from that quarter, and the darknefs appeared to come 
on with the clouds that came in that direction. The degree to 
which the darknefs arof-, was different in different places. In 
moft parts of the country it was fo great, that people were un- 
able to read common print—determine the time of day by their 
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clocks or watches—dine—or manage their domeftic bufinefs, 
without the light of candles. In fome places, the darknefs 
was fo great, that perfons could not fee to read common print 
in the open air, for feveral hours together : but I believe this 
was not generally the cafe. The extent of this darknefs was 
very remarkable. Our intelligence, in this refpect, is not fo 
particular as I could with: but from the accounts that have 
been received, it feems to have extended all over the New-Eng- 
land ftates. It was obferved as far eaft as Fa/mouth.—To the 


weltward, we hear of its reaching to the furtheft parts of Con- 


necticut, and Albany —To the fouthward, it was obferved all 
along the fea-coafts :—and to the north, as far as our fettle- 
ments extend. It is probable it extended much beyond thefe 

\imits, in fome directions : but the exact boundaries cannot be 
afcertained by any obfervations that I have been able to collect. 
With regard to its duration, it continued in this place at leaft 
fourteen hours : but it is probable this was not exadtly the fame 
in different parts of the country. The appearance and effects 
were fuch as tended to make the profpect extremely dull and 
gloomy. Candles were lighted up in the houfes ;—the birds 
having fung their evening fongs, difappeared, and became fi- 
lent ;—the fowls retired to rooft ;—the cocks were crowing 
all around, as at break of day ;—objects could not be diftin- 
cuifhed but at a very little diftance ; and every thing bore the 
appearance and gloom of night. 

Such were the general appearances or phenomena of this ex - 
traordinary darknefs. I fhall now mention fuch particular ob- 
fervations as I have been able to colle&t, which were either 
made on this phenomenon, or feem to relate to it. 


F f 2 With 








































236 Profefor WitL1AmMs’s Account of an 


- With regard to the ftate of the atmofphere preceding this 
uncommon darknefs, it was univerfally obferved for feveral days 
before, that the air appeared to be full of fmoke and vapour. 
The fun and the moon appeared remarkably red in their colour, 
and divefted of their brightnefs and lucid appearance : and this 
ob{curation increafed as they approached nearer to the horizon. 
This was. obferved to be the cafe in almoft all parts of the News 
England ftates, for four or five days preceding the 1gth of May. 
The winds had been variable ; but chiefly from the S$. W. and 
N.E. The thermometer from 40° to 55°* The barometer 
rather high for this part of America,—from 29 inches 80, to 30 
inches 50. The weather had been fair and cool for the feafon. 
As to the ftate of the atmofphere when the darknefs came on,. 

it was obfervable, that the weight or gravity of it was gradu- 
ally decreafing the bigger part of the day. This may be infer- 
red from the obfervations that were made in this place by the 
Rev. Profeffor Wigglefworth, and Mr. Gannett. At 12 they 
found the mercury in the barometer ftood at 29 inches 70. At 
1230’, the mercury had fallen the -2.. part of an inch. At 
i it was at 29 inches 67. At 3 it was at 29 inches 65. At 
8" 8’ it was at 29 inches 64. I made a courfe of barometrical 
obfervations fimilar to thefe, at the fame time, in a different 
part of tne ftate. Iwas then at Bradford, about thirty miles 
north of this place, nearly under the fame meridian, or rather a 
little go the eaft. At 6% A.M. I found the mercury in the 
barometer 29 inches 82. As foon as the darkne{s began to ap- 
pear uncommon, I:obferved the barometer again, and found 
the mercury at 29 inches 63: this was at 10% 20’. At 10% 45% 
the darknefs arofe to its greateft degree in that part of the coun- 
try ; and the mercury was then at 29 inches 67. The dark- 
nefs 
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nefs continued in the fame degree for an hour and an half. At 
12"; 5’, the mercury had fallen to 29 inches 65 ; and in a few 
minutes after this, the darknefs began to abate. The mercury 
remained in this ftate until evening, without any fenfible altera- 
tion. At 8" 30‘, it feemed to have fallen a little ; but fo fall 
was the alteration, that it was attended with fome uncertainty ; 
nor could I preceive that it ftood any lower at 11 30’. 


Both thefe barometers appear to be very good inftruments. 
That ufed in this place was made by Champney : that which I 
ufed was made by Nairne : and they may both be depended on 
as to the accuracy of their conftruction. It may, however, be 
proper to obferve, that the houfe where I made my obferva- 


tions, {toed at leaft forty or fifty feet higher than that in which | 


the obfervations were made here. 


And from thefe obfervations it is certain, that on the day 
when the darknefs took place, the weight or gravity of the at- 
mofphere was graduaHy decreafing through the whole day.* 


The colour of objects that day, was alfo worthy of remark. 
{t is mentioned, in the obfervations made by the gentlemen 
here, that ‘* the complexion of the clouds was compounded 
of a faint red, yellow, and brown.: and that, during the dark- 
nefs, objects, which commonly appear green, were of the 
deepeft green, verging to blue ; and that thofe which appear 
white, were highly tinged with yellow.” Much the fame ob- 
fervation was pretty generally made. Almoft every objec ap- 
peared to me to be tinged with yellow rather than with any 


other 


* Farenheit’s thermometer, at Bradford, at 6%. A.M. was at 39% At 12°, it 
ftood at 51°. At o>. P. M. it was at 46°.—At Cambridge, at 12%. it was at 513° 
At 3°. P.M. it flood at 51°. 
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other colour. This I found to be the cafe with every thing I 
held up to view, whether near, or remote from the eye. 


Another thing that deferves our attention is, the nature and 
appearance of the vapours that were then in the atmofphere. 


Early in the morning, the weather was cloudy: the fun was 
but juft vifible through the clouds, and appeared of a deep red, 
as it had for feveral days before. In moft places. thunder was 
heard feveral times in the morning. ‘The clouds foon began to 
rife from the S. W. with a gentle breeze ; and there were feve- 
ral {mall fhowers before eight o’clock : and in fome places there 
were fhowers at other times, throughout the day. The water 
that fell was found to have an uncommon appearance, being 
thick, dark and footy. A gentleman, who was then at Ip 
wich, obferves, that ‘‘ he found the people much furprized 
with the ftrange appearance and f{mell of the rain-water which 
they had faved in tubs. Upon examining the water, I found 
{fays he) alight fcum over it, which rubbing between my 
thumb and finger, I found to be nothing but the black athes 


of burnt leaves: the water gave the fame ftrong footy {mell 


which we had obferved in the air.” The fame appearance was 


obferved in many other places : and it was very remarkable on 
Merrimack-River. Large quantities of fcum, or black afhes, 
were found floating upon the furface of the water, that day. 
In the night, the wind veered round to the N. E. and drove it 
towards the fouth fhore. When the tide fell, it lay along the 
fhore at the width of four or five inches. This I found to be 
the cafe for five or fix miles ;—and probably it was the cafe for 
many more. I examined a confiderable quantity of this mat- 
ter ; and in tafte, colour and fmell, it very plainly appeared 
to be nothing more than what the gentleman obferved at Ip/~ 
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wich,—the black afhes of burnt leaves, without any fulphure- 
ous, or other mixtures.* 


Being apprehenfive whether there was not fome uncommon 
matter in the air that day, I put out feveral fheets of clean pa- 
per in the air and rain. When they had been out four or five 
hours, I dried them by the fire. ‘They were much fullied, and 
became dark in their colour ; and felt as if they had been rub- 
bed with oil or greafe. But upon burning them, there was not 
any appearance of fulphureous or nitrous particles. 


The motion and fituation of the vapours in the atmofphere, 
was alfo worthy of notice. In moft places it was very evident 
that the vapours were defcending from the higher parts of the 
atmofphere towards the furface. of the earth. A gentleman, 
who was then at Pepperre//,+ mentions.a very curious obferva- 
tion, as to their a/cent and fituation. “ About nine o'clock 
(fays he) in the morning, after a fhower, the vapours rofe from 
the fprings in the low lands, in great abundance. I took no- 
tice of one large column that afcended with great rapidity, to 
a confiderable height above the higheft hills, and foon fpread 
into a large cloud; then moved of a little to the weftward. 
A fecond cloud was formed in the fame manner,. from the fame 
fprings, but did not aféend fo high as the firft: anda third 
was formed from the fame places, in lefs than a quarter of an 
hour ‘after the fecond. About three quarters of an houy after 
nine o'clock, thefe clouds exhibited a very romantic appearance. 
The upper cloud appeared of a redi/h colour: the fecond ap- 

peared, 


* The fame was obferved at Concord and Dover in New-Hamp/tire : at Berwick, 
and many other places in this ftate. 


+ Mr. Lames, 2 Tutor in the Univerfity. 
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peared, in fome places, greew ; in others, 4/ue ; and in-others, 
of an indigo colour : the third cloud appeared almoft white.” 
One of the gentlemen who obferved here, mentions a circum- 
{tance of fomewhat a fingular nature.—‘* While the darknefs 


continued (fays he) the clouds were in quick motion, interrupt- 
ed, fkirted one over another ; fo as apparently, and I fuppofe, 
really, to form aconfiderable number of rata : the lower frra- 
tum of an uniform height as far as vifible ;—that height con- 
ceived to be very {mall from the {mall extent of the vifible ho- 
rizon, and from this circumftance obferved in the evening :— 
Being in the ftreet, I faw a perfon with a lighted torch, which 
occafioned a refleCtion of a faint red light, fimilar toa faint Au- 
rora Borealis, ata fall height above my head. The height 
at which the reflection appeared to be made, was not more than 
from twenty to thirty feet.” —And it was generally remarked, 
that the hills might be feen at a diftance in fome directions, 
while the intermediate {paces were greatly obfcured and dark- 
ened. 

From thefe obfervations, it feems as if the vapours, in fome 
places, were afcending ; in moft, defcending ; and in all, very 
near to the furface of the earth. To this we may add, that 
during the darknefs, objects appeared to caft a fhade in every 
direction : and that, in many places, there were feveral appear- 
ances or corrufcations in the atmofphere, not unlike the 4urora 
Borealis : but T do not find that there were any uncommon ap- 
pearances of the electric fire any where obferved that day.* 

Having 


* In feveral accounts it was alfo mentioned, that a number of fmall birds were 
found fuffocated by the vapour. “* A number were found dead in feveral of the 
new towns, round the houfes ; and fome flew into the houfes, as I have been told 
by eye-witnefles,” Extraé of a letter from Dover, in New-Hamp/fbire. 
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Having mentioned the phenomena, with fuch obfervations 
upon them, as I have been able to colleét, I fhall now endea- 
vour to account for the caufe of this unufual appearance. 

From the obiervations that have been mentioned, we may 
conciude with much certainty, that the atmofphere, on the 
1gth of May, was charged with an uncommon quantity of va- 
pour. ‘That this was the cafe, is evident from the large quan- 
tity of fmoke and vapour that appeared in the atmofphere for 
feveral days before ; which was fo great, as to darken the fun 
and moon,and render all objeéts, at adiftance, of a dull and very 
hazy appearance. It was alfo evident, from the defcent of thofe 
large quantities of foot, or black afhes, which, through a long 
extent of country, were found mingled with the rain that fell, 
and floating on the furface of the waters. And the caufe from 
whence the uncommon quantity of thefe vapours was derived, 
is eafily afcertained. It is well known, that in this part of 
America, it is cuftomary to make large fires in the woods, for 
the purpofe of clearing the lands in the new fettlements. This 
was the cafe this fpring, in a much greater degree than is com- 
mon. In the county of Yor4, in the weftern parts of the ftate 
of New-Hamp/fhire, in the weftern parts of this ftate, and in 
Vermont, uncommonly large and extenfive fires had been kept 
up. The people in the new towns had been employed in clear- 
ing up their lands this way, for two or three weeks before: and 
fome large and extenfive fires had raged in the woods for feve~ 
ral days before they could be extinguifhed. In addition, there- 
fore, to what arifes from evaporation, and thofe exhalations 
which are conftant and natural, a much larger quantity of va- 
pour arofe from thofe large and numerous fires, which extended 
all around our frontiers. As the weather had been clear, the 
Gg air 
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air heavy, and the winds fmall-and variable for feveral days’; the 
vapours, inftead of difperfing, muft have been rifing and con-. 
ftantly colle&ting in the air, until the atmofphere became highly 
charged with.an uncommon quantity of them. 

A large quantity of the vapours,. thus collected in:the at-. 
mofphere, on the 19th.of May, were floating near the furface 
of the earth. Wherefoever the {pecific gravity of any vapour - 
is lefs than the {pecific gravity of the.air, by the laws of fluids, | 
fuch a vapour will afcend in the air.. Where the fpecific. gra-- 
vity of a vapour, in the atmofphere,. is greater‘than that-of the. 
air, fuch a vapour will defeend : and where the fpecific gravity 
of the vapour. and.air-are the fame, the vapour will. then be at 
reft,—floating or fwimming in.the atmofphere, without afcend- 
ing or defcending.. From. the barometrical obfervations it ap- 
pears, that the weight or gravity of the atmofphere was gradu- 
ally growing lefs, from the morning of the 19th of May, until 
the evening. And hence the vapours, in moft places, were- 
defcending from the higher parts:of the.atmofphere, towards: 
the furface of the earth. From.the obfervation made at Pep- 
perrell, it-appears, that in feme places the vapours were afcend- 

ing, until. they arofe toan height-in which:the air wassof the 
fame fpecific gravity ; where they inftantly fpread, and floated 
in the atmofphere :—and ‘this height: was not much above the 
adjacent hills.. From thefe obfervations, we are lead to con- 
clude, that the place where the vapours were balanced, or be- 
came of the ‘fame fpecific gravity as the air, muft have been 
very near the furface of the earth: And hence we may ob- 
ferve, 

That “fuch atarge quantity of vapour, floating in the atmof- 


* phere, near the furface of the earth, might be fuihicient to pro- 
duce 
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duce all the phenomena that weré obfervéd May 19, 1786. 
Thus the drec/ion in which the darknefs came on, would be de- 
termined by the direction of the wind ; which accordingly was ob- 
ferved to be from theS.W. The degreé of thé darknefs would 
depend on the denfity, colour, and fituation of the clouds and 
vapour ; and the manner in which they would tranftnit, reflect, 
refract, or abforb the rays of light. “The extent.of the dark- 
nefs would be as great as the extent of the vapour-: and the dv 
ration ef it would continue until the gravity-of the air became 
fo altered, that the vapours would change their fituation, by an 
afcent or defcent. All which particulars will, I.think, be 
found to agree very exactly with the obfervations that have been 
mentioned. Nor does the efeé? of the vapours, in darkening 


vterreftrial objects, when: they lay near the furface of the earth, 


appear to have been greater than it was in darkening the 
fun and moon, when their fituation was higher in the atmof- 
phere. 


Upon the whoie, it is evident, that the atmofphere was 
charged, in a high degree, with vapours ; and that thefe-vapours 
were of different denfities, and occupied different heights. By 
this means the rays of light falling upon them, .muft have fuf- 
fered a variety of refractions and refleCtions ; and thereby - be- 
come weakened, abforbed, or fo far reflected, as not to fall up- 
on objects on the earth in the ufual manner. And as .the dif- 
ferent vapours were adapted by their nature, fituation, or den- 
fity, to abforb, or tranfmit, the different kind of rays, fo the 
colours of objects would appear to be affected by the mixture 
and prevalency of thofe rays that were tranfmitted through fo 
uncommon a medium. 


G g2 In 































244 Profeffor W1LuLiAms’s Account of an 


In what has been faid, I have endeavoured to explain what I 
take to be the caufe of the late unufual darknefs. I would not, 
however, be underftood to affert, that there could not be any 
other caufes or circumftances which might join to produce this 
“unufual appearance. Poffibly there might be caufes and cir- 
cumftances of this nature, of which we have no fufpi- 
cion. But as the uncommon quantity and fituation of the va- 
pours in the atmofphere might be fufficient to account for 
the phenomena, it appears to me to be unneceflary to look out 
for other caufes, or to go into a particular examination of the 
various conjectures that have been advanced upon this fubject. 

It may not be amifs to obferve, that fuch appearances, and 
from the fame caufe, have been obferved before, in this part of 
America. In the Philofophical Tranfactions, N® 423, there 
is an account of a remarkable darknefs, which took place Oc- 
tober 21, 1716, O. S. It is faid, ** The day was fo dark, 
that people were forced to light candles to eat their dinners by. 
Which could not be from any eclipfe, the folar eclipfe being 
the 4th of that month.” This obfervation was made by Mr. 
Robie, aman of great ingenuity, and formerly a Tutor in the 
Unverfity : but there is nothing faid as to the caufe, or any other 
particulars. Several perfons have informed me, that they re- 
member an uncommon darknefs in the year 1732, Auguft 9, 
O. S. and which was afterwards found to be occafioned by an 
uncommon fire in Canada. It is to be wifhed, that we could 
find fomething more particular upon this fubjec. 

There was alfoa remarkable darknefs at Detroit, O€tober 
19, 1762, much like that of May 19 ; of which we have this 
account, by the Rev. fames Stirling, Phil. Tranf. for 1763, 
vol. lili. p. 63. “ Tuefday laft, being the 19th inft. (i. e. of 

** October) 
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«¢ Odtober) we had almoft total darknefs for the moft of the 
«day. I got up atday break. About ten minutes after, I ob- 
“* ferved it got no lighter than before. The fame darknefs con- 
“* tinued until nine o'clock, when it cleared up a little. We 
*‘ then, for the fpace of about a quarter of an hour, faw the 
** body of the fun, which appeared as red as blood, and more 
‘* than three times as large as ufual. The air, all this time, 
“‘ which was very denfe, was of a dirty yellowifh colour. I 
*“* was obliged to light candles to fee to dine, at one o'clock, 
‘* notwithftanding the table was placed clofe by two large win- 
‘‘dows. About three, the darknefs became more horrible ; 
«« which augmented until half paft three, when the wind breez- 
‘‘ ed up from the S. W. and brought on fome drops of rain, 
‘‘or rather fulphur, and dirt ; for it appeared more like the 
‘« latter than the former, both in fmell and quality. I took a 
‘* leaf of clean paper, and held it out in the rain, which ren- 
** dered it black whenever the drops fell upon it ; but, when 
*« held near the fire, turned to a yellow colour ; and when 
‘* burned, it fizzed on the paper like wet powder. During this 
‘* fhower, the air was almoft fuffocating with a ftrong fulphu- 
“< reous {mell.—It cleared up a little after the rain. 

«¢ There were various conjectures about the caufe of this na- 
“tural incident. The Indians, and vulgar among the French, 
*¢ faid, that the Engli/b, which lately arrived from Neagara in 
‘* the vefiel, had brought the plague with them. Others ima- 
** gined, it might have been accafioned by the burning of the 
** woods : but I think it moft probable, that it might have 
“ been occafioned by the eruption of fome volcano, or fubter- 
“* raneous fire, whereby the fulphureous matter may have been 


** emitted in the air, and contained therein, until, meeting with 
‘6 ia: 
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“ fome watery clouds, it has fallen down together with the 
“ rain.” 

We have another account of this phenomena, ina letter from 
an ofiicer, who was ther at Detroit, to a friend at W:/mington, 
in Pennfylvania. “ The rgthof this month, (OGober, 1762) 
“« was the moft extraordinary dark ‘day, perhaps, ever feéen in 
“the world. At nine in the morning, it was fcarce lighter 
“than at break of day, and {0 continued till about twelve 
*€ o’clock,—the air being very full of finoke, accompanied with 
“<a {trong fmell, as of weod, ftraw, and other combuttibles, 
“‘ when burning. At half an hour after one, it was fo dark 
“‘ that we were obliged to light candles to dine by. At this 
“* time it rained a little ; with which fell a quantity of black 
“< particles, like afhes, as turned every thing it fell upon black. 
** Even the river (which is twice as wide as C4riftianain Penn- 
“* (ylvania) was covered with black froth ; which, when fcum- 


** ed off the furface, refembled the lather of foap, with this 
** difference, that it was (and as black as ink) more greafy. At 
“* feven in the evening, the air was more clear, and the difagree- 
‘¢ able finell was now almoft gone. We have fince been in- 
‘‘ formed, by people who were twenty miles from hence that 
** day, that the darknefs, rain, and fmell, was the fame with 


<¢ them.” 


There does not appear to have been any thing to fupport the 
conjecture of a volcano, fubterraneous fires, and _fulpbureous mat- 
ter. in all other particulars, the phenomena agree to thofe 
that were obferved among us, and feem to be derived from the 
fame caufe. 
Felix, qut potuit rerum cognoftere caufas, 
Atque metus omnes et inexorabile fatum 
Subjecit pedious. 
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V.. An Account of the Effeéts of Lightning on two Houfes in 
the City of Philadelphia. In a Letter from the Hon. AR- 
ruur Lee, Ef; F. A. 4. to the Hon. James Bowpoin, 
L. LL.D. Pref. A. 


Philadelphia, July 29, 1781. 
SIR, 


: W O houfes, in this city, have been lately ftruck with 

lightning,. attended. with phenomena that are curious, 
and may be ufeful ; I therefore flatter myfelf,. that an account 
of them.-will be:agreeable to your Society. 

On the 26th June, .1781, about ten o'clock at‘night, a large 
houfe in-Market-ftreet, called Mrs. Hou/e’s, occupied by feve- 
ral Members of Congrefs, was ftruck by lightning, which en- 
tered through the ceiling of the garret, leaving what appear ex- 
actly like two-bullet-holes.. It then glanced along the door, 
tracing ‘its paflage by 2 blackifli line, in an oblique diretion, to 
an iron hinge ; and \paffing: from the uppermoft hinge ‘to the 
Joweft, pierced thro’ the ceiling into the room below ; where, 
miceting immediately with the:bell-wire, it was conduéted by: 
it, through.all the chambers down two ftories, till it ended at 
the bell, which‘hung over a-back door near the kitchen ; and 
its condudctos ending there, it {plit the door to ‘pieces. From 
this bell there was a wire which fhould have gone to the ftreet 
door, but was broke : yet where the bell-handle (which was 
tron) ended. upon the frame of that door, the nearef pannel 
was {plit to pieces.. It ‘is therefore fppofed, that this was a fe- 
parate portion ef the electrical fluid, which was attracted by the 
won red which fermed the bell-handle out-fide of the door. 


The 
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The houfe was fhingled, and one fhingle appeared loofened. A 
man was in bed in the garret directly under where the fluid en- 
tered, and mutt have been {mitten by it, had not the iron hinge 
drawn it from that direétion to itfelf. The hinge was two feet 
from one hole, and two feet and an half from the other in an 
oblique direction. The angle, at the corner of the hinge near- 
eft the holes, was left very bright ; and, probably, that angle 
operated as a point to attract and receive the electrical matter. 
The wire, ia many places, was melted ; and, dropping, burnt 
the floor. One of the gentlemen, who was in bed in one of the 
rooms, leaping out-upon the floor, burnt the foles of his feet, 
where they touched the wire. To others, the wire feemed to 
be in flames, and a fulphureous fmel] remained in the chambers. 
The houfe is higher than any that was near it, fituated on the 
fouth fide of the ftreet ;—has no point, or conductor, fixt to 
it ;—was {truck at the weftern and eaftern ends ; and the back 
door, which communicated with the bell-wire, is on the fouth 
fide. The other that was ftruck, was at the eaftern end. 

On the 8th of July, 1781, the wind being at the northward of 
weft, but variable, the houfe of Dr. Sdzppen, jun. [ Plate IIT. Fig.1.] 
was alfo ftruck, in amanner that will be beft underftood by the en- 
clofed fketch, or ground-fection, [Fig.2.] of the houfe ; though, 
to comprehend it, we muft fuppofe, that the courfe of the wire, 
reprefented by the dotted lines, is along the ceiling, inftead of the 
floor, as is here reprefented. The traces of the lightning, that 
appear in the houfe, (for there are none outfide) are thefe.—At 
the place where the broken wire ends in the paffage, and is coil- 
ed up at 4, the plaifter is beat off, about the fize of a large hand 
expanded, to the brick wall, whichis uninjured. Between the 
bells, a and 4, the ceiling is raifed and cracked, ina ftraight di- 

rection, 
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rection, from one to the other, but not fallen off. At the front 
door, in the corner, about two feet from the floor, the plaifter 
is broke off, as at 7, in the other end of the paffage : but there 
is an apparent trace of the lightning on the bricks, ina blueifh 
mark. There is no communication between this and the wire, 
which runs along the ceiling over it fixteen or feventeen feet dif- 
tant ; nor any iron near, except.it be the back-of the fire-place 


on the other fide of the wall, oppofite to where the plaifter is 


beaten off. In the dining-room, the wire is melted from 0 to p, 
and again from g tor ; all the remainder being entire, and the 


 reft of the wire, in the other parts of the houfe, and the out- 


fide, uninjured. The pieces of wire that fell on the floor, burnt 


deep holes init. The conductor being examined, was found 


to be in good. order ; but the point, which was copper, was 
melted fo as to form a fort of button; which had not that de- 
gree of brightnefs, which thofe, fkilled in the fufion of cop- 
per, fay this metal preferves for fome time after its having been 
melted. This effet upon the point appears, therefore, to be 
of an older date. The conductor is about half an inch diame- 
ter,—enters about two feet into the ground, and is fixt to the 
wall by fix iron ftaples ; none of which are nearly oppofite to 
the wire in the dining-room. Mis. Shippen felt an electrical 
fhock as fhe ftood in the pafiage up ftairs, with her hand on an 
iron latch. Thefeare the facts ;—and the electricians here dif- 
fer in their opinions, about the manner of the electrical fluid’s 
meeting with the beil-wire. Some think it defcended through 
the conductor ; but being in a greater quantity than the earth 
would immediately receive, part quitted the conduétor, and 
paffed through the wall to the wire neareft the conductor. The 
wire being melted in that part, feems to lead to this opinion : 
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but it is alfo melted in a remoter part ; which feems to fhew, that 
it was owing to partial defects in the wire : and if the fluid had 
quitted the conductor, it would naturally have pafled off by the 
{taples that enter the wall, and fhewn its effects in various parts, 
as they directed. ‘Fhe other opinion is, that it was conducted 
down the wet roof of the kitchen, which is of fhingles, unto the 
corner, where, at d, it-met with the bell-wire on the outfide of 
the wall ; when part went into the dining-room, and: another 
part into the kitchen ;. and. pafling from the firft bell to the fe- 
cond, .(which.is about a foot. from. the firft;, while the third :is 
between two and three feet off) and by-its wire was-conducted 
into the paflage to.the coil, at 4, where it took to the wall, and 
paffed away,. The ftroke at the front door, muft have been from 
a feparate fource :. for it does not, oma-minute examination, ap- 
pear probable, that it penetrated through the wall. of the din= 
ing-room at the corner, 0, (where the crank of the bell-wire 
is faftened to the wall by a fmall iron nail,. entering about two 
inches) and. fo from that, paffed to the wire in‘ the paflage; 
which continues from.thence to'the front:door. Not the leaft 
fign of injury appears upon the roof of the seared ;-nor ex- 
ternally, upon any-part of the houfe: 

From thefe obfervations. we may conclude, that the manner 
in which the bell-wires are diftributed in a houfe, is of great 
moment ; and that they ought always to be difpofed with a 
view to the poffibility of their becoming conductors. From 
the plaifter being deftroyed, and the bricks uninjured, it would 
feem that brick is a conductor, and therefore carried off the 
fluid without any further effe&.. That the points of conductors 
fhould be examined from time to time ; becaufe, in the ftate 
in which that of Dr, Sézppen’s houfe was found, and had pro- 

bably 
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‘bably been for fome time, it would by no means anfwer the end 


of putting it up. That a conductor on each corner, or on 
each chimney of a houfe, efpecially if of any fize, is neceflary, 
to guard it compleatly. 

A. LEE. 


P. S. Suppofing that the fluid came to the uppermoft crank 


-of the wire, at d, firft,it would feem that it did not part with 


that wire, in any portion, to go to the other, which ran clofe 
to it, and entered through the fame holes ; nor even to that 
which goes into the parlour, and is attached to it, but kept to 
the fame wire till it ended ; which is conformable to what we 


-fee in experiment. 





A feétion of Dr. Shippen’s houfe, which mutt be fuppoied to be 
that of the upper parts at the ceiling, in order to underftand 
the courfe of the bell-wires, and the pafiage of the electri- 
cal fluid. 


a, The bell in the kitchen, ‘which anf{wers to the parlour 


.and dining-room, by the wire which pierces the kitchen wall 


at d, and runs outfide of the paflage wall to that of the dining- 
room, which it pierces at ¢, and is continued to the chimney, 
ending at f:—The portions of it, between 9 p, and gr, having 
been melted by the electrical matter. 

4, The bell which anfwers to the front door : but the wire 
was broken at /, and hung down upon the wall, ending in a 
coil at & The bell 4, is alineated with the bell 2, and much 
nearer to it than the third. 


c, The bell which anfwers to the bed-chambers up ftairs, by 
the faint dotted line, which pierces the wall with the firft wire 
Hh 2 runs 
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runs outfide with it, and is fixt in the wall, in the corner, by a 
crank, which is about three inches below that of the aining- 
room, or firft wire ; and when it has pierced the wall into the 
dining-room, at the corner, e, makes a fhort turn, and pafles 
through the ceiling up to the chambers. At g, a wire goes 
off to the parlour. 

n, The place where the plaifter was beat off in the paflage 
at the front door ; as it was. at the other end of the pafiage, 
directly under the coil, at 2. 

s, Suppofe.to be the roof of the kitchen, ending directly 
over, and.about twelve feet above the crank of the wire, ¢. 
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VI. An Account of the Effects of Lightning on a large Rock 
in Gloucefter. In a Letter from the Rev. Ex1 Fores, to 
to the Rev. MANASSEH CUTLER, F. 4. A. 


Gloucefter, Fuly 3, 1783. 
REVEREND SIR, 


N the 18th of March, 1782, we had a moft fevere clap 

of thunder, and its effects were moft furprifing. A large 

rock, of the contents of near ten feet {quare above ground, re-~ 
ceived the full weight of its fhock. It ftruck the rock near 
the top, and made an impreffion like that of a cannon-ball. It 
broke off near twenty pounds of the folid ftone, and cracked 
the remaining body in feveral directions, though not very deep. 
Then it ran down on the weftern fide of the rock in three direc- 
tions, or main branches,—each branch marking its path with 
a chalky colour, tinged with blue. The lightning fo pene- 
trated the folid ftone, as to alter the texture of its parts, and 
change its colour an inch deep ; which {till remains on a large 
piece of the rock now by me. When thefe three branches 
reached the ground, they took different routs. 
feemed to contain ‘he greateft quantity of the fluid, took its 
courfe northward. ding the ground, and throwing up cart- 
loads of earth wh: uet with large rocks. Some large rocks, 
whofe furfaces were nearly on a plain with the earth, it pafled 
over, with only marking its path, about an inch and an half 
wide, with the fame colour as on the rock it ftruck firft : then 
it entered the ground, and tore up the turf about an inch deep. 
At a rock in its way, which rofe fome inches above-ground, it 
divided itfelf into two equal branches, turning up the turf from 
the 
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the bafis of the rock, till they met on the oppofite fide, and 
pafied much the fame courfe, till it came to another rock, not 
quite fo high, nor of fo wide a bafe. “At this rock it entered 
the ground, and raifed it from its bed about three inches, tho’ 
it was of feveral tons weight ; which was the laft effects I could 
difcover of it. 

The fecond main branch, which feemed to contain the next 
greateft quantity, took its rout weftward by a ftone wall ; on the 
north fide of which was a bank of fnow, about fix inches deep, 
and which was now ina watery ftate. It followed this wall under 
the fnow, rending and removing fome of the foundation-f{tones, 
and undermining others. Though it pafied chiefly on the north 
fide of the wall, under the fnow, yet it was not confined to 
that fide ; for it croffed under it feveral times, before it got to 
the diftance of fifty yards. Then it divided itfelf into two 
branches ; and. qne-turned off fouthward, acrofs a piece of grafs- 
land, a little defcending towards the fouth, about two rods ; 
which brought it upon a plain, or level, with the ridge of a 
-barn, which ftood on a beach near the fea-fide, about fifty rods 
diftant from the above-faid grafs-plot. It entered at the weft 
end, juft below the peak,—pafied on the under fide of the ridge- 
pole to a king-poft, where it again divided into two branches ; 
one ran down the poit like an engraver’s tool, within four feet 
of the ground, where about one third part of the poft was hewed 
off ; and.on the oppofite fide was a fpike, which was juft en- 
tered into the wood, and ftood horizontal :— it pafled round the 
poft to the head of the {pike ;—pafled over the head,—drilled 
a {mall hole,—returned along the fpike to the poft, and then, 
{plintering it, continued its courfe to the ground, and no fur- 
ther traces appeared. The other branch continued its courfe 
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on the ridge-pole to the end ;—ran down a principal to a cor~ 
ner poft, which it pufhed down, rendirig the board which co- 


vered it. In its way to the ground it left the poft, and pafled 
over two iron bolts that hung a gate to the poft, leaving a froft- 


ed tract on them ;—returned to the poft again, and continued - 
to the bottom, which refted on a flat ftone ; and then pafied 
acrofs the beach, about fix or eight rods, throwing up the 
ground and pebble-ftones, till it came to the water’s edge, and 
no further effeéts could be feen. The other branch, at the 
wall, continued its courfe by it, producing fimilar effects as 
before it divided, until it came near a pond of water, when it 
entered the ground, and broke out near the water’s edge, mak~ © 
ing a fmall hole, «and could be traced no further. 

The third main branch, at the rock firft ftruck, bent its 
courfe eaftward. - In fome places it plowed deep furrows in the 
earth,—throwing up large quantities of earth and ftones, and 
threw fome ftones, of twenty pounds weight, to the diftance 
of four rods. In other -places, it only marked its path as a ' 
lambent flame, without removing the lighteft bodies that lay in ‘ 
its way, continuing its courfe to a {mall collection of water, - 
anid there ceafed. - : 

A number of perfons, within the circle of two hundred yards, 
very fenfibly felt the thock. Thofe that were abroad were 
thrown to the ground, and remained fenfelefs fome minutes : 
thofe that were in the adjacent houfes, felt an effect, or fhock, 
like that of electricity ; by which fome parts of the body fuffer- 
ed more than others. A young woman, who was leaning with 
her elbow againft a jamb of a chimney, felt it {truck numb, and 
remained fo for fome hours ; and, when it began to recover, ° 
it was in very great pain. Another woman was fetting with 

her 
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her feet upon a hearth, who felt a violent fhock acrofs her legs ; 
and her feet and about hali way of her legs remained infenfible 
for some time. 

Thus, Sir, I have given you the particulars of the furprifing 
operations of the lightning ; and you may depend on all that 
I have related to be fact, as I critically examined the whole the 
next day, and made minutes of the fame, while on the {pot : 
And you may communicate as much of it as you pleafe to your 
learned Society. 


Iam, Sir, &c. 
ELI FORBES. 


Rev. Mr. Cutler. 


N. B. I have enclofed an imperfect fketch, [Plate III. 


Fig. 3.] which may affift you in forming your ideas of the va- 
rious courfes of the lightning. 
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VII. An Account of a very curious Appearance of the eleétri- 
cal Fluid, produced by raifing an esettrical Kite in the Time of 
a Thunder-fhower. In a Letter from LoAMM! BALDWIN, 
Efy; F. A. A. to the Rev. JosepH WILLARD, Prefident 
of the Univerfity at Cambridge, and V. Pref. A. A. 


Woburn, May 26, 1783. 
REVEREND SIR, 


N July, 1771, I conftruéted an ele¢trical kite ; the ftem 
of which was about four and an half feet long, and the 
breadth, at the extremities of the bow, about two feet: the 
under fide was covered with filk. About eight or ten wires, 
of the fize and length of worfted knitting-needles, ground at 


one of their ends to a fharp point, were, at their oppofite ends, 


inferted into the ftem, at equal diftances, from one-extremity 
to the other. A very fmall wire was placed along the ftem, 
with a turn round each point : and each end of the wire, paff- 
ing through the ftem, was continued, entwined round the bel- 
ly-band, until they met, and communicated with the main 
flying line, by which the kite was raifed. This line was a 
fmall, hard cord, and was foaked in water, previous to raifing 
the kite. I alfo prepared a filk line, in order to infulate the 
kite after I had raifed it to the height intended. 

My defign was to make fome experiments in the time of a 
thunder-fhower, whenever a favourable opportunity fhould offer. 
A few days after, there appeared a very heavy thunder-fhower 
rifing from the N. W. attended with a violent wind, which 
was then only evident by the motions and convulfions of the 
clouds. Circumftances, by this time, became favourable for 
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nty defigns, although it was yet calm where I was. I made 
ready my apparatus ; and the wind frefhened up, and prefently 
blew aconfiderably hard gale. The higheft verge of the rifing 
cloud was not yet elevated more than to the fifty-fifth or fixtieth 
degree from the horizon, ut attended with the moft piercing 
fhafts of lightning, and tremendous thunder that I had ever be- 
held or heard, at the fame diftance,—and the zenith ftill ferene. 
I adjufted the lines of the kite as near as I could to the ftrength 
and power of the wind, and foon raifed it to the height of 
fome lofty trees, which ftood near my houfe, or perhaps fome- 
thing higher, but I am fure not much. By this time I difco- 
vered a rare medium of fire between my eyes and the kite.—I 
caft my eyes towards the ground ;—the fame appearance was 
there.—I turned myfelf around ;—the fame appearance {till be- 
tween me and every object I caft my eyes upon.—I felt myfelf 
fomewhat alarmed at the appearance. I ftood, however, and 
reafoned with myfelf upon the caufe, for fome time, but gained 
very little fatisfaction,—the fame fiery atmofphere furrounded me, 
only more bright and apparent. I was about to difcontinue 
my experiments for that time ; but reafon accufed imagination 
with error ; and fuppofing it might poffibly be only fancy, not 
knowing the caufe of fuch an appearance, and feeling no very 
bad effects from it, I continued to raife the kite. The cloud 
had not yet quite obfcured the heavens over me, but appeared 
ftill to be very highly, though unequally, charged with the elec- 
trical fluid ; which, by gaining an equilibrium, caufed an in- 
ceflant rattling, as if the heavens were rending afunder. All this 
time, the fiery atmofphere was increafing and extending itfelf, 
with fome faint gentle flafhings ; but with no other effects upon 
me thana general weaknefs in my joints and limbs, and a kind 
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of liftlefs feeling : all which might poffibly be only the effe& 
of furprife :—however, it was fufficient to difcourage me from 
any further attempts at that time. I drew in the kite, and re- 
tired into a fhop, which ftood near my houfe, and continued 
there until the fhower (which was @@ very fevere) was over, 
and then went into my houfe, where I found my parents and 


family vaftly more furprifed than I had been myfelf ; who, after ~ 


exprefiing their aftonifhment, informed me, that I appeared to 
them (during the time I was raifing the kite) to be in the 
midft of a large bright flame of fire, attended with flafhings ; 
and expected, every moment, to fee me fall a facrifice to the 
flame. The fame was obferved by fome of my neighbours, 
who lived near the place where I ftood. 

I fhall make no remarks, at this time, upon the caufe ; but 
leave it for the prefent to the confideration of the learned. 

I am, Sir, &c. 


LOAMMI BALDWIN. 


The Rev. Prefident Willard, Corre/ponding- 
Secretary of the American Academy of 
Arts and Sciences. 
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VIII. Odfervations and Conjeétures on the Earthquakes of 
New-England. By Profefor Wittiams, F. A. A. 


N looking over fom@ggpf the hiftories of New-England, I 

obterved, that. the religious turn of. mind which diftinguith- 
ed the firft planters of New-England, had lead them to take 
notice of all the Earthquakes which happened in the country, 
after their arrival, Several of them. feemed to be. pretty well 
deferbed ; and in fome of their phenomena, there feemed. to 
be an agreement. As feveral of thefe accounts were contained 
in writings but little known, I thought it might be of fome 
fervice to philofophy, if a particular account of them could be 
collected. This is what I have attempted in the following trea- 
tife. In the Arf part of it, I have.fet down the moft particu- 
lar accounts I could find of their phenon ena. The /econd con- 


tains obfervations and remarks upon their agreement and opera- 
tions.. In the third, conjectures are propofed as to their caufes : 


and in the fourth, fome general reflections are added as to their 
nature, ufe,. and effects. 


The moft likely way to come to the Knowledge of their 
caufes, is to obferve all. the phenomena that attend them. That 
the reader might have a true account of thefe phenomena, it 
was my endeavour, in the accounts and obfervations, to note 
all the particulars that feemed to relate to them, however mi- 
nute or trivial fome of them might‘appear. With this view, 
I confulted all the accounts I could find. From feveral of them, 
(the Honourable Profeflor Winthrop’s Lectures on Earthquakes, 
in particular) I have received) much help. Others referred to 
authors of which I couid not have the advantage of a perufal. 
That gentlemen of {cicuce might have it in their power to ex- 

amine 
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amine: with what fidelity and care the accounts are drawn up, or 
how far they might be depended upon, I have conftantly refer- 
red to the authors from which they are taken. Some of the 
accounts, I am fenfible, are greatly imperfect : as all our'con- 
jetures, theories, and reafonings, muft depend on the accounts, 
it is much to be withed, that fomething more accurate and per- 
fect, as to feveral of them, might be tranfmitted down to pof. 
terity. 


What is propofed as to their cau/és, will be judged of, by the 
degree of probability and evidence with which it is attended. 
In all philofophical hypothefes, a writer is in danger of making; 
more of his fubje@t than will bear a ftri€t examination. I have 
found fome difficulty in guarding againft this : and whether, at 
laft, 1 have not carried conjeffures, in fome things, too far, the 
reader muft judge for himfelf. After all, the revolutions of time 
will afford the fureft proof of the truth or errors contained in 
the following pages. I would, therefore, make it my requeft 
to pofterity, to note, with care and accuracy, the phenomena 
that may attend any future earthquakes in New-England ; that, 
if what is here advanced as to their caufes, fhall be found to be 
true, it may be confirmed ; but,. if found to be falfe, it may 
meet with the fate of other errors, and be rejected. The caufe 
of truth and {cience, is of infinitely more importance, than 
any of our fchemes or conjectures : and this is what I with 
may prevail, in all countries, and in ail ages. 
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An HISTORICAL ACCOUNT of the EARTHQUAKES 
of NEW-ENGLAND. 


THE Enghfh arrived at Phiimouth, in New-England, No- 
vember 11, 1628. The rf earthquake that happened.in the 
country after their arrival, was on July 2, 1638; O.S. The 
manner of its approach, and the violence to which it arofe, are 
pretty well defcribed in accounts which are yet exifting. It is 
defcribed as having been preceded with a rumbling noife, or low 
murmur, like remote thunder. As the noife approached, the 
earth began to quake, till the fhock arofe to fuch a violence, as 
to throw down the pewter from the fhelves, ftone walls, and 
the tops of feveral chimnies ; and, in fome places, made it dif- 
ficult for people to avoid falling. The cour/e of this earth- 
quake, in fome of the accounts, is defcribed as being from the 
weftward to the eaftward. In others, it is reprefented as com- 
ing from the northward, and going off fouthward. It is not 
likely any great care, or accuracy, was employed, to determine 
what particular point of the compafs the roar or fhake came 
from ; but only to fix it to that, which was judged to be the 
neareft cardinal point, which fome thought was the weft, others 
the north. It is moft probable, therefore, that a middle courfe, 
from about north -weft to fouth-eaft, was the true ; as this will 
beft agree with, and reconcile all the other accounts that were 
‘given of its courfe. To what extent this earthquake reached, 
on any point of the compafs, we have no way to determine.— 
It is faid in general, that it reached far into the land, and was 
obferved by the Jzdians much beyond any of the Engi/h fettle- 
ments, which then were but of {mall extent. And alfo, that 
fome veflels, which were near the coaft, were fhaken by it. 


In 
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¥n about half an hour there was another fhock, but not fo long 
or ftrong as the former.* | 
Omitting a fhock on October 29, 1653, as too fmall to oc- 
cafion a general notice, the next memorable earthquake, was in 
1658. In all the ancient hiftories, this is mentioned as a great 
earthquake. But I cannot find any account of the month, day, 
violence, courfe, effects, extent, or any other particulars of it. 


On January 26, 1663, O. S. “ at the fhutting in of the 
evening,” another memorable earthquake fhook New-Eng- 
land. From the general expreffions the writers who {peak of it 
ufe, it feems to have been one of the greate/t this country ever 
felt. It is reprefented as being preceded with a great noife and 
roar. Mention is made of thehoufes rocking, the pewter fall- 
ing from the fhelves, the tops of feveral chimnies falling in, 
the inhabitants running out into the ftreets, paflengers being 
unable to keep on their feet, &c. As to its cour/e, duration, or 
extent, nothing is to be found in any of the New-Eng/and wri- 
ters. But they are well defcribed in the accounts that were 
given of this earthquake in Canada. 


At the fame time, February 5, 1663, N.S. ‘* about half an 
hour after five in the evening,” a moft terrible earthquake began 
there. The heavens being very ferene, there was fuddenly heard 
aroar, like that of a great fire. Immediately the buildings 
were fhaken with amazing violence. The doors opened and 
fhut of themfelves, with a fearful clattering. The bells rang, 
without being touched. The walls fplit afunder. The floors 
feparated, and fell down. The fields put on the appearance of 

precipices, 


* Vide Fohnfon’s, Hubbard’s, and Morton’s accounts of this earthquake, 
+ Morton. 


‘ e a r P F —_ a es 
(RT LE EE ~~ 
~, : ‘ 
eID amar AO entrance agian 


LO LOE IOS ET 


—_———— 


her 


fe eevee te 


Seinen in his. 





me 
se gear - 






























BT a att i Ee en es 
~ a j be nee re~ . 


ten 


ae 
Snetaginarnt - 
SRST 
— =e - 


as santa WE 





264 Profefor Wit.tams on Earthquakes. 


-precipices ; and the mountains feemed to ‘be moving out of 
their places : and amidft the univerfal crafh which took place, 
moft kinds of animals fent forth fearful cries and howlings. 

The duration of this earthquake was very uncommon. The 
firft fhock continued half an hour before it was over ; but it 
began to abate in about a quarter of an hour after it firft began. 
‘The fame day, about eight o’clock in the evening, there was a 
fecond fhock, equally violent as the firft ; and in the fpace of 
half and hour, there were two others. The next day, about 
three hours from the morning, there was a violent fhock, which 
lafted a long time : and the next night, fome counted thirty- 
two fhocks ; of which, many were violent.—Nor did thefe 
earthquakes ceafe until the July following. 

New-England-and New-York were fhaken with no lefs vio- 
lence than the French country. And, throughout an extent of 
three hundred leagues from eaft to weft, and more than one 
hundred and fifty from north to fouth, the earth, the rivers, 
and the banks of the fea, were fhaken with the fame violence. 
‘The fhocks fometimes came on fuddenly ; at other times by 
degrees. Some feemed to be direéted upwards ; others were 
attended with an undulatory motion.—And throughout the vaft 
extent of country to which they reached, they feemed to re- 
femble the motions of an intermitting pulfe, with irregular re- 
turns ; and which commenced through the whole at the fame 
hour. 

This earthquake was attended with fome remarkable effeé?s. 
Many fountains and {mall rivers were dried up. In others, the 
water became fulphureous : and in fome, the channel in which 
they ran before, was {o altered that it could not be diftinguifhed. 
Many trees were torn up, and thrown to a confiderable diftance. 

And 
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And fome mountains appeared to be. much broken and moved. 
Half way between Tadouffac and Quebec, two mountains were 
fhaken down : and the earth thus thrown down, formed a point 
of land, which extended half a quarter of a league into the ri- 
ver St. Lawrence. The ifland Aux Coudres, became larger 
than it was before : and the channel in the river, became much 
altered.* ae eae 

From thefe accounts it is evident, that Canada was the chief 
feat of thefe concuffions : and of confequence, as it proceeded 
from thofe parts, its cowrfe muft have been from fome. point 
between the weft and north ; probably much the fame with 
that of 1638. 

After an interval of fixty-four years, (in which there had 
been feveral {mall fhocks, but none fo violent as to occafion a 
very long reinembrance+) there came on another very memo- 
rable one, Oétober 29, 1727, O.S. About 10" go, P. M, 
in a very clear air and ferene fky, when every thing feemed to 
be ina moft perfect calm and tranquility, a heavy rambling 
noifle w sheard. At firft it feemed to be at a diftance, but in- 
creafed 2s it came near, till it was thought equal to the roar of 
a blazing chimney, and at laft to the rattling of carriages, driv- 
ing fiercely on pavements. In about half a minute from the 
time the report was firft heard, the earthquake came on. It 

Kk was 
* Vide Frezier’s Voyage, p. 210,211. Journal des Scavans Mai. 1678. Char 
kevoix’s Hiftoire de la Nouvelle France. ; 


+ In Phil. Tranf. No. 437, mention is made of earthquakes in 1660, 1665, 1668 
and 1669. Dr. Mather fpeaks of earthquakes in 1670 and in 1705. “There was 
another in 1720, on January 8. But thefe, with fome others, having been too 
fmall to occafion a general notice, and being only mentioned without any particu- 
lar account of them, are pafled by, asnot affording us any light with regard to the 
naturé, caufe, or effects of thefe phenomena, _ 
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was obferved by thofe that were abroad, that as the thake paffed 
‘under them, the furface of the earth fenfibly rofe up, and then 
funk down again ; which muft have produced an undulation of 
the earth, or a motion like that of a wave, both perpendicular 
and horizontal ; firft rifing’in a perpendicular direction, and as 
it fubfided, fpreading itfelf in a horizontal direction all around. 
The nature, therefore, or Aind of the motion, was undulatory. 
The violence of the thock, like that of the other great earth- 
quakes, was fuch as to caufe the houfes to fhake and rock, as if 
they were falling to pieces. The doors, windows, and mov- 
ables, made a fearful clattering. The pewter and china were 
thrown from their fhelves. Stone walls, and the tops of feveral 
chimnies were fhaken down. In fome places, the doors were 
-unlatched and burft open, and people in great danger of falling. 
There were various opinions as to the duration of this earth- 
quake. “Fhe moft probable is, that the fhake began about half 
a minute after the roar was firft heard, and rofe to its greateft 
height in about a:‘minute more ; and was about half a minute 
in going off. Whence, the duration may be fuppofed to have 


been about two minutes. It was very generally agreed, thatthe | 


courfe of this earthquake was from north-weft to fouth-eait. 
** The noife and fhakes, it is faid, feemed to come from the 
‘* north-weftward, and to go off fouth-eafterly ; and fo the 
** houfes feemed to reel.” This account of its courfe, was 
confirmed by all the others, one or two excepted, which differ 
fo much from one another, that nothing can be determined 
from.them. With regard to the /mits of this earthquake, it 


uextended from the river Deleware, in Pennfylvania, fouth-weft, 


to Kennebeck, north-eaft. At both thefe places it was fenfibly 


felt, though the fhake was but fmall. Its extent, therefore, 
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from fouth-weft to north-eaft, muft at leaft have been feven 
hundred miles, and probably many more. As to its other 
limit, from north-weft to fouth-eaft, we have no way to de- 
termine how far it extended. It was felt by veffels at fea, and 
in the moft remote wefterly fettlements. As it came from the ~ 
unknown parts, between the weft and north, and pafled off into 
the fea, it is probable it might run fome thoufand miles in fuch 


a courfe. 


There were feveral effects attending this earthquake, which 
feem worthy of. remark. . Befides what is common, as to the 


throwing down pewter, fences, &c. it was obferved, that fe- 


veral {prings of water, and wells, that were never known to be 
dry or frozen, were funk far down into the earth. Some were 
dried up. The quality of the water mended in fome, and.fo 


_altered in others as to freeze in moderate weather.. Some fpots 


of firm dry foil, became perfect quagmires ;. and others,. that 
were full of mire and water before, became more dsy.. The 
centre of this earthquake, or place of greateft violence, feems 
to have been at Newéury, a town which lies at the mouth of 
Merrimack-River. ‘* There, (according to» Dr. Cohman’s ac- 


count) ‘‘ the earth opened, and threw up feveral loads. of a:fine 


«* fand and afhes, mixt with fome finall remains of fulphar ; 
‘« fo that, taking up fome of it between the fingers, and drop. 
** ping it into a chaffing-difh of bright coals, in a dark place, 
‘once in three times the blue flame of the fulphur would 
plainly arife, and yield a very fimall fcent. By’ this it feems 
‘« evident, that it was a fulphureous blaft which burft open the 


_“ ground, andthrew up the calcined bituminous earth.”* Con- 


pin Kk 2 | 7 cerning 

* Phil. Tranf. No. 409. What is here faid of its being a fulphureous blaft, feems 
to be confirmed by the account which Mr. Dudley fent to the Royal Society, in 
which 
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cerning this earth which was thrown up, the Rev. Mr. Lowel, 
minifter in Newdury, mentions an uncommon circumftance. 
*¢ One thing (fays he) I may add, which is very remarkable, 
‘© and which may be depended on: that about the middle of 
‘“* April, that fine fand, which was thrown up in feveral places 
‘‘ in this parifh, at the firft great fhock, OGtober 29, had a very 
‘* offenfive ftench ; nay, was more naufeous than.a putrifying 
“‘ corps ; yet, in a very little while after it had no {mell at all. 
‘« How long it was before it begun to have this ftench I am 
‘‘ not certain. I know it had it not at firft :. and, I believe, it 
‘* was covered with {now till a little while before-—There is no 
** fmell now.”* Thefe accounts refer to matters fo eafy to be 
known, that there is ho room to fufpect that the authors (both 
gentlemen of a philofophic tafte, as well as of eminence in their 
particular profeffions) could be miftaken. And it feems high- 
ly probable, from their obfervations, that the fand which. was 
thrown out by the earthquake, contained fome very noxious, 
ill-fcented vapour, or effluvia ; which, fo long as there was 
nothing to confine it, pafled away in quantities too fmall to be 
perceptible to the fenfes : but when it was kept together by 
the {now, gathered in fuch quantities as ftrongly to infect the 


air, when the melting of the fnow gave it liberty to evaporate 
freely. 


Some 


avhich he fays, “ A clergyman in a town about twenty miles from Bofon affuired 
“‘him, that immediately after the earthquake, there was fuch a ftink, or ftrong 
*‘ fmell of fulphur, that the family could fearce bear to be in the houfe for a confi- 
“* derable time that night. The like is alfo confirmed from other places. Perfons 
5* of credit do alfo affirm, that juft before, or in the time of the earthquake, they 
“* perceived flafhes of light.” Phil. Tranf. No. 437. 


; 


© Letter to Dr. Colman. Phil. Tranf. No. 409. 
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Some phenomena were Obferved a few days before this earth 
quake, which deferve our notice, as having, probably, fome 
cotiheétion with its approach. The Rev. Mr. Alia, then mi- 
nifter of Brooklyn, took notice of an uncommon alteration in 
the water of fome wells: ‘ About'three days (fays he) before 
« the earthquake, there was perceived, an ill-ftinking fmell in 
‘the water of feveral wells. Not thinking of the proper caufe, 
“¢ fome fearched their wells, but found nothing that might thus 
“infect them. ‘Fhe {Cerit’ was fo ftrong and offenfive, that for 
** about eight” or ten ‘days they entirely omitted ufing it. In 
*< the deepeft of thefe wells, which was about thirty-fix feet, 
‘ the water was turnéd to'a brimftone colour, but had nothing 
“ of the fmell ; and was thick like puddle-water.”§ We have 
this account confirmed by Mr. Dudley.— A neighbour of his 
‘‘'that-‘ad a ‘well thirty-fix feet deep, about three days before 
“« the earthquake, ‘was furprifed to find his water, that ufed to 
«« be very fweet and limpid, {tink to that degtee that they could 
‘« make nov-ufe of it, nor fcarce bear the: houfé when it was 
‘“‘ brought in ; and ithagining that fome carrion was‘ got: into 
“* the well, he {earched the bottom, but found it clear and: good, 
“ though the colour of the water was turned wheyith, or pale. 
** In about féven days after the earthquake, ‘the water began ‘to 
“* mend ;'and in three’ days:'more, it returned to its former 
** {weethefs and colour.”* And juft before the earthquakebe- 
gan, feveral wells were found to have no water in them, which 
had great quantities before and after. To whatever caufe the, al- 
terations in thefe wells -be afcribed, it can hardly be thought 
but that they had fome connection with the earthquake, which 


m 


§ Account of the earthquake of 1727, by Mr. Alkn:. 
* Phil. Tranf. No. 437. 
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in a few days ran through the whole. country... Several fhocks 
were felt in the northern parts of New-England, for fome 
months after that of O&tober 29 : but they were generally {mall 
and of a fhort duration.* 

In 1732, there was an earthquake, which, though fmall, 
was of a confiderable extent. It came on September 5, O. S. 
at about 11%" A. M. being attended with a rumbling noife ; 
and was of fuch violence as to occafion a confiderable jarring of 
the houfes. ‘The duration of it, was not more than ten or ‘fif- 

teen feconds. This earthquake was much more evident at Mont- 
real in Canada, than it was in any part of New-England ;' be- 
ing attended with confiderable damage there. As this was the 
chief feat of it, it feems to have come from thence, in a north- 
wefterly courfe, to New-England. ts extent, from fouth-weft 
to north-eaft, was equal to that of moft of the earthquakes 
that have been in the country ; being felt from Maryland to 
the northeaflerly parts of New-England : and from north-weft 
to fouth-eaft, it reached from Montrea/, and probably from 
many miles beyond it, to the fea-coaft.|f 

From the year 1732, though there had been fome {mall 
fhocks, there was none that occafioned a general notice, till 
1744. That year, on June 3, O. S. a fair and hot day, there 
was an earthquake, fo confiderable, as to be generally felt thro’ 
the province. It began a few minutes after 10" A. M. being 


preceded 


* The account of this earthquake is collected from the printed accounts of it in 
the Philofophical Tranfaétions, and by feveral of the New-England minifters. 


) Vide Phil. Tranf. No. 429, and for 1757, p. 13, and alfo Profeffor Kalm’s tra- 
vels, vol. i. p. 44, 2d edit. London. On February 6, 1737, at 4} P. M. and De- 
cember 7, a little before eleven at night, {mall earthquakes were felt at Bofon : but 
po particulars are mentioned as to their phenomena, 
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preceded with a very loud report ; and is faid to have rofe to 
fuch a violence, as to fhake down fome bricks from the tops of 
fome chimnies, and alfo fome pieces of ftone wall. The courfe 
of this earthquake is faid, by fome that remember it, to have 
been from the wefward to the eaftward. As to other particu- 
lars I can find no account.+ 


The next earthquake, that fhook the whole country, was in 
the year 1755. November 18, N.S. at 4% 11% 39”",f ina 
calm, ferene and pleafant night, came on the moft violent fhock 
of an earthquake that was ever known in New-England. The 
firft thing obfervable, was that rumbling noife, or roar, which 
as a found /wi generis, feemed a prelude to an earthquake. In 
about half a minute, the furface of the earth feemed to be fud- 
denly raifed up ; and, in fubfiding, was thrown into a univer- 
fal trembling, ora very guick, jarring, vibratory motion, which 
acted in an horizontal direGtion. This motion continued for 
about a quarter of a minute, and then abated for three or four 
feconds. ‘Then, all at once, came on a violent, prodigious 
fhock, as fuddenly, to appearance, as a thunder-clap. breaking 


upon 
+ Phil. Tranf. for 1757, p. 14, and American Mag. for 1744. 


t The beginning of this earthquake was determined to all the exa€tnefs that could 
be defired, by the following accident.—Profefior Winthrop at Cambridge, fome time 
before, having ufed a pretty long glafs tube, in a particular experiment, fhut it up 
in his clock-cafe, for fecurity. This tube, ftanding nearly perpendicular, muft have 
been overfet by the firft fhock, which made it impoffible for the pendulum to make 
any ofcillation, after the tube had ftruck againft it. The clock ftopped’at the time 
mentioned above. Being a very good one, and having been adjufted by a meridian 
line, the preceding noon, it muft have pomted out the beginning of the earthquake 
to a great precifion. Had the time been as accurately determined at any other 
diftant place, the velocity of its motion might have been determined to great exa&- 
nefs. 
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upon.ahoufe, and attended with.a great nove... This fudden and, 
great fhock began with;the fame find of motion ; and-was im- 
mediately fucceeded by, quick and viglent.concuffions, jerks and 
wrenches, ;attended ‘* with an undulatery, waving motion ef 
the whole furface of the ground, not unlike the fhaking ; and 
quaking’ of a very large bogg.” After this great fhock | had 
been gradually declining and going off, near half a minute, there 
was a fenfible revival of it, though of fhort continuance ; ; and. 
fo all by degrees became ftill and quiet again. 

The violence of this earthquake was the greateft of any we have 
ever had in. the country. “ In’ Bofton, befideés the throwing 
down of glafs, pewter, and other movables in the houfes, about 
an hundred chimnies were, in a manner, levelled with the roofs 
of the houfes ; and about fifteen hundred fhattered, and thrown 
down in part. Some were broken off feveral feet below the 
top ; and by the: fuddennefs and violence of the jerks, canted 
horizontally an inch or two over, fo as to ftand very dangerouf- 
ly. Some others, thus broken off, were turned round feveral 
points of the compa{s, as with a circular motion. The roofs 
of fome houfes were quite broken in by the fall of chimnies, 
The ends of about twelve or fifteen brick buildings were thrown 
down, from the top to the eaves of the houfes. Many clocks 
were ftopped. The vane upon the public market-houfe was 
thrown down ;—the wooden fpindle, which fupported it, being 
broken off at a place where it was five inches in diameter, and 
ten feet in height ; and which had ftood the moft violent gufts 
of wind. A new vane, upon one of the churches in the town, 
was bent at the f{pindle, two or three points of the compafs : 
and a-diftiller’s ciftern, made.of plank, almoft “new, and. very 
ftrongly put together, was burft to pieces, by the agitation of 

the 
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‘the liquour in it ; which was sect out with fuch force, as 
to break down one whole fide of the thed that ‘defended the 
the ciftern from the weather ; as alfo to ftave off a board or two 
from a fence, at the diftance of eight or ten feet from it.” 
Much the fame things were obferved in the country. At 
Spring field, a town diftant about eighty miles in a wefterly line 
from Boffon, a {pindle on one of their churches, was bent to 
a right-angle.-—And through the whole province, much dam- 
age was done by the throwing down of {tone fences, cellar walls, 
chimnies, and the like. Thefe things may ferve to give us 
pretty juft ideas of its violence : but it is to be obferved, that 
the violence of the fhock was different in different places ; and 
not exactly the fame in towns contiguous to‘one another ; or 
indeed in all the parts of the fame town. 


There has been no earthquake in the country, whofe dura- 
tion was determined with fo much accuracy as was that of this. 
Profeflor Winthrop at Cambridge, the day before, had adjufted 
his clock and a by a meridian lines His clock was flop- 
ped at 411" "34". ‘Being awaked by the earthquake, he arofe, 
and looking upon his watch, found:it to-be fifteen minutes after 
four. ‘Fhe jarring continued about:a minute after this. The 
next day the watch was found to have kept time very exactly. 
So that the: duration of the earthquake, taking in the whole.of 
the time from the firft-agitation of the-earth, till it became per- 
fectly quiet, was:very nearly four-and an half minutes ; though 
the violence of; the fhock did not laft.half fo long. This ob- 
fervation of its:dusdtion at Cambridge, agreed pretty well with 
fome of the fame kind madeiat.‘Bofen, by gentlemen who were 
up, -and looked upon their watchés when it began. and-ended. 
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In other-places, its duration ae -be different, according to - 
the different violence of the fhock. ; : 

By the accounts of thofe who were in the commons and 

open places, when the earthquake began, the cour/e of it was 

nearly from_north -weft,to fouth-eaft. . It was almoft. univerfally 
agreed, that the noife and fhakes feemed to pafs in that direc- 
tion : and thofe things which were in, fuch’ a fituation as that 
they might have been thrown indifferently to any point: of the 
compafs, pretty generally lay in that direction. 

The extent. of this.earthquake, was traced to a great diftance. 
On the fouth-weft, it reached as far as Che/apeake-Bay in Ma- 
ryland ; being felt on the eaftern, but.not on the weftern fide. 
To the north-eaft, it was felt .as far as Ha/fax.. It. is much 
more difficult to determine its weftern or eaftern limit.—It ex- 
tended tovall our back fettlements: ;—was'felt.at Lake George, 
and probably many miles beyond: but at.O/wego, fituate on 
the fouth-caftern fhore of Lake Ontario, and diftant from Bo/lon 
about two hundred and nfty miles weft-by-north, it was not felt 
at all.: On the Atlantic, the fhock was fo great feventy leagues 
eaft of Cape Ann, that the people on board a veffel, in that 
longitude, thought they had run aground, or ftruck upon a 
rock, till on founding they found they had more than fifty fa - 
thom water. By accounts, which were foon after received from 
the Weft-Indies, it feems probable that the earthquake reached 
as far as thofe iflands ; or, rather, pafled by to the eaftward of 
them.- The account was, ‘ That on the 18th of November, 
<< about two o’clock in the afternoon, the fea’ withdrew from 
«¢ the harbour of St.' Martin's, leaving the vefiels dry, and fith 
*¢ on the banks, where there ufed to be three or four fathom 
‘‘ water : and it continued oyta confiderable time ; fo that the 


“* people 
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<«- people retired to the high lands, fearing the confequtnce of 
‘< its return.: and when it came in, it arofe fix feet higher thap 
«© yfual,. fo as to overflow thelow lands. There was no fhock 


«© felt at:the above time.” 


‘As this extraordinary motion of the fea happened about nine 


hours after” ‘the great fhock was felt i in New-England, - it feems 


very likely to “have been occafioned by the fame convulfion of 
the earth. As this earthquake went off fouth-eaftward into the 
Arlantic, it would pafs confiderably ‘to the eaftward of 

Martin’s, which hasabout 18 * of north latitude, with 621° 
of weft fongitude. And this was the’cafe at theifland. There 
was' no fhock felt ; “but ‘the motion ‘of ‘the fea was probably 


owing toa ‘great agitation, ‘raifed at a confiderable diftance, in 


fome- part of the ocean, by the paflage, “or'by an eruption of 
the earthquake, and from thence ‘propagated ‘to “that ifland.— 


‘And what féems to bea confirmation of this, the-leagth of 


time was-no greaterthan what feems’ neceflary for fuch a pur- 
pofe. > We cannot, indeed, ‘ftate, “with great accuracy, the ve- 
locity with which the earthquake moved : .but yet .it is very 
evident from its duration, and being preceded with a-roar, that 


its motien was not véry*fwift’: and that of the waves, raifed 
‘hereby, and propagated to the land, muft have been much 


flower : both of which might eafily take up nine hours in be- 


‘ing propagated, and that in a circular direCtion, to fuch a dif- 


tance as that of Bofon and St Martin's. The extent, there- 
fore, of this earthquake, from fouth-weft to north-eaft, muft 


‘have been about eight ‘hundred miles : but from north-weft to 
‘fouth-eaft, it reached at leaft nineteen hundred ; and, perhaps, 


many more. 
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As the effects of thisearthquake, great alterations were ob- 
férved in the fprings, wells and ponds of water. In fome, the 
quality of the water was altered ; in others, the quantity. 
New fprings were opened ; old ones dried up: the channel in 
many, was much changed ; and the water in fome was-obferved 
to boil up in an unufual manner, for feveral days both before 
and after the earthquake. At Pembroke, Scituate and Lanca/- 
ter, there were chafms made in the earth. At Pembroke, there 
were four or five of them ; out of fome of which, water iffued, 
and many cart-loads of a fine, whitifh and compreffible fort 
of fand, was fpewed.* Nor were its effects confined to the 
land ;—feveral of the fea-faring men agreed in their accounts, 
that almoft immediately after the earthquake, large numbers of 
fith, of different forts, both: great and fmall, came up to the 
furface. of the water,—fome dead,. and others dying. One of. 


the fifhing vefiels, at that time out upon the Banks, took up 
and brought in feveral quintals of thefe fifth, which were found 


in large numbers, dead and dying, upon the-furface of the 
fea.t 


There 


* Speaking of this fand, «* By what I have heard,” fays Dr. Mayhew, * it was 
“ of a fulphureous nature.” It is tobe regretted, that no experiments were made 
with it, to determine, with e::tainty, whether this was the cafe. or not.. 


+ In phenomena, of whofe caufes we have fo little knowledge, it is beft to note 
every circumftance however minute, and whether it feems to have much conneétion 
with the fuppofed catifes or not ; as we do not know but that they may be of ufe, 
when. future obfervations come to be compared with them. For this reafon, it may 
not be. amifs to fubjoin fo the above account, 1 That at the time of the earth- 
quake, there was no alteration in the atmo{pherey as to its weight or temperature : 
the darometer aud thermometer not undergoing any alteration. 2. A very great white 
froft was obferved in the morning, much larger than had been for feveral years. 
When it was melted, Profeflor Winthrop meafured it, and found that it covered the 

ground 
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There were feveral {mall fhocks foon after this of Novem« 
ber 18.—One in about an hour and a quarter after the firft, 
viz. at 5 29’. . A fecond, on November 22, at twenty-feven 
minutes after eight at night. A third, on December 19). at 
to" P.M. . Fheir violence and ‘duration was {mall ; their 
course, much like that of the great fhock ; and their extent, 
fuch as to be pretty generally felt through-the country. Many 
others, but very {mall, were felt in different parts of the Ma/~ 
fachufetts and New-Hampfbire, for feveral months after. 

In 17:57, there was another earthquake ; which, ‘tho’ fmall,. 
was generally felt. I cannot find any printed account of this 
fhock, and, therefore, can only mention. fome general obferva~ 
tions, which I then made of it. It came on July 8, N.S. at 
abdut 2" 20‘, P. M. I was then in an open field, furrounded 
with pretty high hills, from fouth-weft to north-eaft, in com- 
pany with another perfon. The firft thing we perceived, was 
a fmall noife, like that of a-rifing wind, which feemed:to be at 
a great diftance,. but fwiftly advancing. It. was half a-minute 
before there. was’any fhock. This I inferred,. not barely from 
any conjecture I- was then able to make, which in a ftate of 
furprife muft be greatly uncertain, but from this circumftance : 
after hearing the noifé,, we had enquired-of each other what it 
could be ; and as'there was’no fhake, concluded-it ‘was not an- 
earthquake; when immediately the! (hock came’on.’ The-con- 
verfation’ I well remember ; and am certain’ it muft have taken 
up half a minute, ied not se The a Rif ‘was notof very 

: G eat 
pics rhs oe io an inchs ‘which: was . alinot double. of any there had An for 
feven years before, and abdut’ five .or fit times as great as what is commen in this 
country. The account. of this earthquake is colleéted from Profeffor Winthrop’s 


Leéture, and account of it in Phil. Tranf. for 1757, art. 1. and from Drs. Chaun- 
vey’s and Mayhew’s accounts of it.- 


























2578 Phafefir Wi kL iaMs. on Lat hguakes. 


- great force; but feemedoas though [feme fmall body was-{wift- 
ly' rolling along under thevearth;! which gently raifed- up that 
part of the furface « that-awas overit}candithen left-it as gently 
to fubfide. . The cou:fe.of this eatthquake appeared, to me, 
to. ‘be froin: the:fouth-weit.td the northe+ealb-+Thé noife and 
(hake feemed very plainly ito come.on,i and goodff in. that direc- 
tion... Lmight, howeyer, be :deceived.by the reflection of . the 
found fromthe adjacenthills, or from {ome:iother caufe ; for 
almoft.every one. judged wery: differently. of. its coug/e, that it 
svas from! notth+weft-to: fouth-eaft. This. was the judgment 
ef feveral men, who were at work-together, in adarge open 
field, where there was: nothing to -reflect, the-found,. or miflead 
the judgment. . It is not impoffible that both might have been 
right in their opinion-; and; this,; upen ithe ivhole, L-am apt to 
think was the.cafe.: that although its general courfe was from 
north-weft to fouth-eaft, yet, an particular places, it left its ge- 
neral courfe, and-run, ot to any poititof the compafs, as. the 
fubterraneous veins, or channels}, might leaddt.. From the ef- 
feéts of other-carthquakes, particularly that-of turning and 
twifting chimnies, &c. it feems as though: this had been the 
cafe with moft of ;the large! earthquakes we have had... 

On. the'12th.of “March, 1761, ‘there was. al{e.a-fmall.earth- 
quake. »It.began about 2”: 30’ intthesmorning. It was’ faid-to 
have heen divided into‘two fhecks, with a fall paufe between, 
the laft of which was the greateft. The weather was moderate, 
dike that of the preceding day, and.a perfec calm refted an the 
ijland and water ; the horizon, all around, being covered with 
.a whitith: fog. :"Fhe duration swas' fappofed .to: be about half :a 
minute. Happening in the night, and being too {mall to awake 
people in. general, nothing can be collected with any certainty 

as 








Profeffor WittraMs on Farthquakes, 279 


as to its courfe. Its extent, however, was confiderable ; being 
felt not only in ‘the re: pete bids but: = = of .the adjoin- 
ing ftates: 

The fame year, on November 1, about'8* P.M. ‘ghibre was 
another earthquake. As ufaal,-this was-preceded with a heavy 
rumbling ‘noifé,* which “increafed’ to a: pretty loud report as it 
came néar. ‘ Theré was a confiderable interval of time between 
the roar and the‘fhake. - I endeavoured to make fome comput 
tation of it by« this method : juftias the fhock began. to:abate, 
I looked on my watch, to note the-time. >. The report I could 
hear for about Half: a minvutecafter® thisz09 It is probable it! ws 
about as long in coming on, which would give half a minute 
between the noife and fhake. “The: hock itfelf was of the un- 
dulatory kind ;. not violent, but fufficient to make the doors and 
windows jarrand clatter..Its cqurfe was very plainly from north- 
weft to fouth-eaft, and it was pretty generally felt through the 
 ftate, and in New-Hampfhirei 0 +> | ms svat OF 

- In the years 1766,:1769; and-1771,; Pacts were {mall ¢arth- 
aati: Their: cour/es were all, I think,-from. about. north- 
weft to fouth-eaft. . Their duAations mot more than twelve or 
fifteen feconds ; and:their extent but fmall. _ Not being attend- 
ded with any thing: remarkable, it is not neceffary | to write par- 
ticular accounts of -them. » 

November 29, 778 3 about no™ 54’, P: M: there was ano- 


ther fmall earthquake: in. New-England. Its .extent was very © 


 confiderable ; being felt in Pennfylvania, New-'ferfey, New- 
York, Conneéticut, Rhode-Ifland, Maffachufetts and: New-Hamp- 
Soires’ At‘Bofton, there was’ but one fhock ; and that was not 
violent enough ‘to be generally: perceived., At Hartford and 


New- Haven, in Conneéticut, but one thock was perceived ; but - 


it 
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it feems to have been.,.more confiderable than at Baffoy. At 
New-York, three hocks were felt, about the hours of nine, 
eleven, and two the next morning. At Philadelphia, they had 
a fhock about eleven .o’clock,.and another the next morning, 
about two. At the-firft of thefe, .“* moft of the houfes were 
** very fenfibly fhaken,” but the other;was , not generally felt. 
Being but {inall in. moft. places,,.and happening in the night, 
the courje of this-easthiquake was-not much attended to. . The 
only remark I cam find ‘upon this, ‘is-in an account from New- 
Haven ; in which it is faidy)'* Its:caurfe was nearly from north 
** to fouth, and iti continned,about,eneminute.”,. 
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OBSERVATIONS and REMARKS on the EARTH- 
(QUAKES of NEW- ENGLAND! 

TO have a general view of the agreement and difagreement 
of the phenomena that have attended the, earthquakes of New- 
England, it may be.of ufe to make fome general obfervations on 
the preceding Hisroricav Accounr. 

It feems worthy of remark, ‘that all the earthquakes of this 
country, have been of the fame dind. | Writers on this fubject, 
have fometimes diftinguifhed earthquakes into ,two different 
kinds, according to the different motions of which ‘they have 
confifted.—In : fome, an Aorizontal,in-others,; a.perpendicular 
motion has been/chiefly obferved. In the one, the earth feem- 
ed to move, as it were, from fide to fide: im the other, its 
motion feemed to be up and down. - Both thefe motions have 
‘been united in the earthquakes of New-England. - All, .of 
‘which we have had-any particular:account, have. come on-with 

an. 
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an undulatory motion, like that of a wave ; which firft rifes till 
it comes to its greateft height, and then fubiides ; and in fub- 
fiding, {preads itfelf, with an horizontal motion, all around. 
This has appeared, with the moft fenfible evidence, to be the 
cafe, in all the earthquakes I have ever felt. ‘They have all 
appeared, to me, to come on, as if a folid body, or a wave of 
earth, (if the expreflion may be allowed) was rolling along un- 
der the furface of the earth ; which firft raifed that part which 
was over it, and then left it gradually to fubfide : the confe- 
quence of which was, a {trong undulatory motion of the earth ; 
which was immediately fucceeded with an univerfal trembling, 
or very quick, jarring, vibratory motion, as though the earth 
was ftruggling to recover its former pofition. 

Another thing obfervable in the earthquakes of New-Eng- 
land is, they have all gone in much the fame cour/e. As to two 
or three of the earthquakes, we have no account of their cour/e : 
but in all thofe in which it was determined, there is a very 
great agreement. They are all defcribed as coming from about 
north-weft, and going off about fouth-eaft. As this was the 
cafe with all whofe direction was obferved, we may rationally 
conclude, that they all proceeded in pretty much the fame ge- 
neral track ; in a path from about north-weft to fouth-eaft, 
though with many {mall deviations and irregularities, in parti- 
cular places. This, if I do not miftake, has not been gene- 
rally the cafe in the earthquakes of other places. The great 
earthquakes which have f{pread defolation in Sicily, Peru, and 
“famaica, inftead of proceeding in any regular courfe, are de- 
fcribed rather as inftantaneous blafts, which ftruck dreadfully 
upwards,—not proceeding in any certain tract, from one coun- 
try to another ; but fuch as burft and rent a large circle of earth 
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all around. But with us, they have all proceeded in a different’ 
manner ; and in a manner apparently regular ;—fiercely driving’ 
along, as it were, in the fame path, as though a paflage had 

been opened for, or by them, from one country to another ; 

in fome places coming more near, and in others, running more’ 
remote from. the furface of the earth. And the diftance to” 
which fome, and probably feveral have run in the fame courie, 

has been greatly amazing ;—nineteen hundred miles at leaft,- 
and how. much more we know not. 

From the laft remark it {ems probable, that the earthquakes: 
of this country, have had their origin at fome confiderable dif- 
tance to the north-weft of New-LEngland, and poffibly at mucli* 
the fame place. Whatever might be the eafe with thofe fmal¥ 
fhocks that have had but a fmall extent, or wherefeever they 
might begin, the larger ones have all been obferved to come: 
from the north-weft.; and they were of much the fame vio-- 
lence at the moft.north-wefterly fettlements, as at other places! 
in the country. The place, therefore,- where. they have had 
their origaz, mutt have been in feme part of the unknown lands: 
which lie to the north-weft of New-England ;- and probably 
at fome confiderable diftanze from any of the Exropean fettle- 
ments ; as there has been no account from any of them, in: 
which it had not the fame dire€tion, coming on from the north- 
weft. Whether the great fhocks have all originated at the fame 
place, we have no way to determine ; but from the agreement’ 
of their courfes and:motions, it feems not an-improbable fup= 
pofition. 

There feems to have been 2 particular part of the continent’ 
of North-America, which has been the /eat of the earthquakes 
of New-England, and to which they have always been confined. 
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To the fouth-weft, they have feveral times reached as far as 
Maryland ; but never fo far as Virginia or Carolina. To the 
North-eaft, they have been bounded by Nova-Scotia ; having 
never been felt much further than Halifax. From the un- 
known lands, at the north-weft, they have gone off fouth-eaft, 
into the Atlantic : their extent this way, being greater than we 
are able to trace on either point of the compafs. The pro- 
vince of Maffachufetts-Bay, or rather, that part of New-Eng- 
land which is about the latitude of 43° north, where the river 
Merrimack empties itfelf into the Atlantic, has generally been 
the centre, or place of their greateft violeuce. If from this 
place, a Jine be drawn north-weft, it will pretty well reprefent 
the central courfe of the earthquakes of this country : ard from 
this line they have extended about four hundred miles to the 
fouth-weft and north-eaft. It is not meant to be very particu-. 
lar, but only general, as to thefe boundaries. —And the whole 
country, within thefe limits, has been repeatedly fhaken,— 
moft violently about the middle, and leaft fo towards the fouth- 
weft and north-eaft boundaries. As far as can be gathered from 
the accounts, it feems probable, that moft of the great fhocks 
have reiched to much the fame places: the fmall ones, in- 
deed, have not had fuch an extent ; being felt only in different 
provinces and towns. But a@// the earthquakes, within the 
above-mentioned limits, have come from the fame point, and ran 
in the fame courfe : the great ones reaching to much the fame 
extent, as though there was fomething to dire&t their motions 
the fame way, and to confine them to the fame limits. 

With what ve/acity thefe earthquakes moved, it is not eafy 
to determine. In many accounts of earthquakes, their motion 


has been faid to be inftantaneous, like that of the electrical 
M m 2 fhock. 
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fhock. ‘The reverfe has been the cafe in the earthquakes of 
New-England. Inftead of being inftantaneous, their motion 
has never been very fwift. To compute, indeed, with accu- 
racy, with what velocity any of them moved, we have no fuf- 
ficient data. Had the times-at which any of them begun, been 
carefully noted at places whofe diftances were known, it might 
have opened the way to fome very curious conclufions. But 
all the accounts, excepting one of Profeflor Winthrop, are too 
gezeral to form any certain inferences of this kind. There is, 
however, one article in the accounts of the earthquakes of 
1727, 1755, 1757 and 1761, from whence we may conclude, 


that the ve/scity of their motion, was contiderably lefs than that 
of jound. Mott of the accounts of the earthquakes of 1727 and 
1755, azree, that the roar was heard at leaft half a minute be- 
fore the thake began. The found, therefore, that was occa- 


fioned by the approach of the earthquake, preceded the fhock 
with a motion confiderably fwifter than that of the earthquake 
itfelf. Now, /sund moves about thirteen miles in a minute ; 
and the motion of this was confiderably fwifter than the mo- 
tion of theearthquake. In the earthquakes of 1757 and 1761, 
the found was alfo heard half a minute before the fhock was 
felt : and as the report was much lefs, and therefore could not 
reach fo far as in the larger fhocks, the inference will be, that 
thefe fmall thocks moved with a velocity confiderably lefs than 
the larger one. And, indeed, the fuppofition feems not im- 
probable, that the ve/zety with which an earthquake moves, 
flould bear fome proportion to its vz/ence,—to the ftrength 
and force of thofe caufes, by whofe operation it is produced. 
Whether there does not {eem fome evidence that this has been 
the cafe with us, the reader-will jadge for himfelf, from what 

has 
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has been obferved above. If this is the cafe, as I believe it is, 
future obfervations may determine it with much more certainty 
and precifion, than any that have yet been made. 

But although we are able to difcern fome appearances of agree- 
ment and fimilitude in thofe phenomena that have been menti- 
oned, we cannot difcern any in the ¢/mes in which thefe earth- 
quakes have happened. From their having all proceeded in 
the fame courfe, one might be led to fufpect, whether their 
caufcs, whatever they are, operating in the fame diredtion, 
would not require nearly the fame intervals of time, to gather 
fuTicient force to produce the fame effects. But nothing of 
this nature is apparent. The intervals of time, at which they 
have happened, have been very different, and without any ap- 
parent regularity. Not to mention the fmaller fhocks, there 
have been five which have been diftinguifhed by their being 
much larger than the reft: thofe, I mean, of 1638, 1658, 1663, 
1727 and1755. Between the two former of thefe, there was 
an interval of twenty-eight years. —Between the two next, an in- 
terval of five years : then one of fixty-four ; and between the 
two laft, of twenty years. Ata medium, this will make one 
in about twenty-feven years. But in thefe different intervals, 
there is no apparent order, regularity, or proportion, in the 
times of their happening. Neither does there feem to be any 
proportion between the intervals of time, and the violence of the 
jhock. One would be apt to imagine, that the longer the 
caufes were gathering itrength, the greater would be the vio- 
lence of the earthquake when it came: and yet that of 1755 
was greater than that of 1727, though the interval of time had 
not been half fo long. It is to be obferved, however, that as 
our accounts of the earthquakes are but inpesfect, as to their 
number, 
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number, and much more fo as to the degree of their violence, 
all our reafonings, upon this article, muft be very uncertain.— 
Nor could we, without very accurateaccounts of the time and vio- 
lence of the earthquakes, the fmaller ones as well as the greater, 
ftate any proportion ‘between the times and the /hocks, fuppof- 
ing fuch proportions to exift. But if there are any fuch pro- 
portions, or any order and regularity, in their periods, it is not 
apparent ; but rather the contrary, from all the accounts I have 
been abl- to collect. 

It is aifo worthy of remark, that thefe earthquakes do not 
feem to ‘have any cozneélion with any thing that falls under our 
obfervation. It has been fufpected, by thofe who account for 
the origin of earthquakes on the principles of electricity, and by 
many others, that there is fome.connection between the ftate 
of the weather, or rather atmofphere, and the happening of an 
earthquake. As our knowledge of this fubje& is fo imperfeé, 
it may not:be amifs to note every thing of this kind. And it 
is -obfervable, that the earthquakes have generally happeued in 
caim, ferene and pleafant weather. Some of the accounts are 
very imperfect in this refpeét: but, ‘in general, they feem to 
agree pretty much in this particular. “But though it has gene- 
rally been the cafe, that the earthquakes have come on in fair 
and pleafant weather, it has not been univerfally fo.—In the 
earthquake which happened November 22, 1755, after the great 
fhock on the 18th, the whether was not clear and fair, but 
dull, cloudy, and attended: with fmall fhowers, and a brifk gale 
at fouth -weft.—And in March, 1771, there was a {mall fhock, 
when, inftead of being fair weather, there was a heavy ftorm of 
{now. But perhaps it is of no great confequence to mention 
this. It has been more common for writers on this fubject to 


attempt 
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attempt to find fome preceding /igns, or forerunners, of thefe 
events. And in this refpect, fear and fuperftition have been 
abundantly fruitful. Philofophy has nothing to do with the 
many idle reports of this kind, that have prevailed among thé 
vulgar. But among the many things that have been fuppofed 
to exift, there is one that deferves our notice, as having; pro- 
bably, areal foundation in nature. Ancient and ‘modern wri- 
ters have fuppofed, that it might in fome cafes be a prelude td 
an earthquake, when the water, in deep pits, wells; caverns, 
fprings, &c. is thrown into uncommon motions, difturbed, 
altered and changed, as to its courfe, kind, or quality. It is 
rational to fuppofe, that fuch events may, in fome cafes, pro- 
ceed from thofe caufes, whieh, im-a little time,- have burft out, 
and rent the adjacent country.. Soeme-curious ‘obfervations of 
this kind, were. mentioned by Meffiears Dudley and Alin,-as 
happening a few. days before the earthquake of 1727-: and 
fomething of the fame-kind was obferved previous to the earth- 
quake of 1755. As thefe accounts have been mentioned,* it 
issunneceflary to» repeat-them here. I am far from fuppofing, 
that any certain prediction of earthquakes can be generally made 
from fuch obfervations ; as fuch events may, and-no doubt do 


happen, without being followed by any fhocks ; and earth-- 


quakes often take place without any fuch events. B < at the 
{zme time, it can hardly be doubted but that the alterations ob- 
ferved in the water of thefe wells, was owing to the opera- 
tion of the farne caufes,; that-in a few days burft forth with 
fach violence as to fhake all New-England.- With regard to 
the 7// effects that have fucceeded earthquakes in fome countries, 
it is well known there have been many and fearful accounts. 
In 


® Vide p. 265 and 277. 
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In fome places, they are faid to have been followed with great 
mortality, peftilential diforders, and the moft raging ficknefs. 
Nor is it improbable, that the air fhould be infeéted with noxi- 
ous effluvia, from the vapours that were before confined, and 
perhaps corrupted. It feems credible, that fomething of this 
nature has been the cafe, and, probably, the confequence of earth- 
quakes, in fome places. Many of thefe reports, indeed, fem to 
be much like what has been {aid of the effects of comets, mete- 
ors, and the conjunctions of the planets.—But at the fame time 
it feems probable, both from ancient and modern accounts, that 
in fome places, peftilential diforders have, in fact, and probably 
as the confequence, fucceeded great earthquakes. Nothing of 
this nature has been the cafe in New-England. It is, however, 
highly probable, from the Rev. Mr. Lowel’s obfervation,* that 
fome very noxious vapour, or effluvia, attended the eruption of 
the earthquake of 1727: but no bad effects, no peftilential 
diftempers, no {weeping ficknefs, or uncommon diforder or 
mortality, has been obierved to fucceed any of the earthquakes 
of this country ; no otherwife, at leaft, than what has been 
common at other times. 





CONJECTURES on the CAUSES of thee EARTH- 
QUAKES. 


IN this enquiry into the Caufes of Earthquakes, it is not 
my defign to enter into a particular difcuffion of the feveral 
hypothefes philofophers have afligned, as accounting for the 
production of fuch phenomena.—I mean to confider the fub« 

ject 
* Vide p. 268 
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ject no further than it has relation to the earthquakes of New 
England, and what may be gathered, as to their caufes, from 
the preceding History and REMARKS. 

From the phenomena and obfervations that have been men 
tioned, we may fafely infer, that the earthquakes of New-Eng- 
land have been produced by fomething which has moved along 
under .the furface of the carth, Whatever may have been the 
cafe in other places, all the earthquakes of this country, fo far 
as we have any accounts of them, have been of the fame kind ; 
coniifting, not of a fimple inftantaneous vibration, like that of 
an electrical fhock, but of a gradual heaving, fwell, or undula- 
tion of the earth. This has moved along in much the fame 
path, with a motion not very fwift: and it has reached deep 
enough below the furface of the earth, to affect and difturb the 
fountains, {prings, wells and pits of water. Thefe phenome- 
na, are effects, which would naturally lead us to conclude, that 
the caufes, whatever they may be, had their feat, rife and 
operations under the furface of the earth. And this con- 
clufion from the p/enomena, is ftrongly confirmed from céfer- 
vation.—For the fhocks have come on, rofe to their greateft 
height, and gone off, ‘to all appearance and obfervation, as if 
they had been occafioned by the rolling of fome folid body un- 
der the furface of the earth. In this manner Profeflor Win- 
throp defcribes that which happened November 22, 1755 :— 
«< J was then,” fays he, ‘* fitting on a brick hearth : and, the 
** fenfation excited in me, was exactly the fame as if fome {mall 
“¢ folid body, by moving along under the hearth, had raifed 
*< up the bricks fucceflively, which immediately fettled down 
“+ again.”* The fame obfervation .has been frequently made 
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by others ; and is agreeable to all the accounts that can be col- 
lected. And from thefe accounts of the feveral phenomena of 
the earthquakes, and the obfervations that have been made upon 
them, I think we may hy it down as a pretty certain fad, that 
the earthquakes of New-England have been caufed by fome- 
thing which has moved along under the furface of the country. 

What thus moved under, and hove up the furface of 
the earth, was probably a flrong elaftic vapour. This is 
inferred from the phenomena that have attended the earth- 
quakes. 

Among thefe phenomena, there were fome that preceded the 
earthquakes, and looked like a previous preparation. In the 
earthquakes of 1727 and 1755, in particular, it was evident, 
that the caufes by which they were produced, were at work 
feveral days before they became ripe for an explofion. As tho’ 
fome grand fermentation was taking place in the bowels of the 
earth, the water, in feveral wells and fprings, was uncommonly 
altered in its motion, colour, fmell and quality. This was ob- 
ferved three or four days before there was any earthquake. No- 
thing could better agree with the origin and produGion of a 
fubterraneous elaftic vapour, than this circumftance. For how- 
ever fuch a vapour be generated, by mixture, fermentation or 
fire, it would require fome previous preparation, for its produc- 
tion, or before it would be collected in fufficient quantities to 
caufe an explofion, or acquire fufficient force to move and fhake 
the furface of the earth. 

"The noife or roar, occafioned by the earthquakes, has always 
been fuch as might have been cxpected from a fubterraneous 
vapour, when fiercely driving along under the furface of the 


earth. What report might be expected from a ftrong elaftic 
vapour, 
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vapour, when its motion is confined and directed by a particu~ 
lar channel or paffage, we may learn from that of a blazing 
chimney. The action of fire, when turning the inflammable 
materials, with which the chimney abounds, into flame and 
vapour, produceth a noife or roar of a very particular kind ; and 
which feems to be different from almoft any other : and there 
is nothing to which the report of our earthquakes is more fimi- 
lar, or has been more often compared. 


There is alfo an apparent agreement between the effects of ‘a 
fubterraneous vapour, and the 4nd and motion of the fhocks. 
When the materials, from which a fubterraneous vapour is pro- 
duced, lie promifcuoufly mingled and blended together, the 
effect of an explofion would be a violent ebullition, or blaft 
upwards ; tearing and rending a circle of earth, all around. 
This feems to have been the cafe in the earthquakes of Szcily, 
Lima and ‘famaica. When the vapours can have a regular dif- 
charge through any aperture in the furface of the earth, they 
will vent themfelves in copious effufions and exhalations, and 
thus fpend their force this way, as they gather ftrength from 
time to time. Thus it has been with Hec/a formerly ; and 
with Vefuvius, Aitna, and other volcanoes now. But when 
the vapours are confined under the furface of the earth, and 
have fubterraneous paflages, or proper ftrata, for them to run in, 
by the violence of their expanfion, they will heave up the fur- 
face of the earth, and thus caufe, not an inftantaneous con- 
cuffion, but a progreflive {well or undulation of the earth.— 
And this will be continued till the vapours, thus confined, find 
or force for themfelves a paflage, where they may burft fron: 
their caverns, and difcharge themfelves into the open air.— 
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And thefe are phenomena in all refpects agreeing with thoit 
that have attended the earthquakes of this country. 

The ftrength and force of fuch a vapour, would be fufficient 
to account for the violence of any fhocks we have had. A very 
great force muft be requifite to heave up, and caufe a progreflive 
{well in the furface of the earth, and this, perhaps, from fore 
depth below.—And with what force fubterraneous vapours may 
be attended, we may form fome idea from their effects. In 
thofe which have fhook Vefiewius and Atna, it has been no un- 
common thing to fee them throw up at once, fuch clouds of 
fand, afhes and: pumice-ftones, as are capable of darkening the 
whole air, and covering the neighbouring country with a fhower 
of iduft, &c. to many miles diftance. Great ftones, alfo, of 
fome tons weight, are often thrown to the diftance of two o1 
three miles, by fuch explofions.. Monf. Bouguer tells us, that 
** he met with ftones in South-America, of eight or fine feet 
diameter, that had been thrown from the volcano Catopexi, by 
one of thefe blafts, to the diftance of more than three leagues.” 
In Udoa’s account, the whole plain, near Latacunga, is faid to 
be full of pieces. of rocks, fome of which were thrown, from 
the fame volcano, to the diftance of five leagues..+ If fubter- 
raneous vapours, when they. have had nothing to confine them, 
have acted. with fuch force, we may eafily conceive that they 
muft heave up, and caufe-a progreffive fivell in the furface of 
the earth, when their force was confined, and their motion di- 
rected by a particular paflage.. 

The eruptions and. effufions that have attended our earthquakes, 
have alfo borne {trong marks of fubterrancous vapour. That 
a vapour of fufiicient force to fhake and.move the iurface of a 


whole 
= Phil. Tranf. for 1760, p. $92 
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whole country, fhould break out in many places, where it came 
near to the furface of the earth, is agreeable to the prefumption 
of theory. Thus it has been with feveral of our earthquake: 

In that of 1727, there was an eruption at Newbury, attenac: 
with an effufion of fand, containing fmall mixtures of fulphur, 
and a very noxious, ill-fcented vapour. Strong fulphureous 
finells were obferved in other places ; and, as fome fuppofed, 
there were alfo appearances of flame. In the earthquake of 
1755, there were eruptions at Scituate, Pembroke, Lancaftr, 

&c. with large effufions of fand, probably of a fulphureous 

nature. Whether this was the cafe with: any of the other. 
earthquakes, the accounts are not particular enough to deter- 

mine. But in thefe, both the matter and fmell attending the 

eruptions, afforded {trong marks and evidence.of fubterraneous 

Vapours. . 

The earthquakes of New-England have alio made fuch altera- 
tions in the bowels, and upon the furface of the earth, asa ftrong 
fubterraneous vapour would produce. Very confiderable altera- 
tions might be expected in the bowels, and upon the furface of 
the earth, and in the fy{tem of {prings, fountains, currents and 
ftreams of water, from a vapour of fuch force as to break thro’ 
the furface of the earth, and of fuch extent as -to reach from 
one:country to another. Such effects have always followed the 
larger fhocks. In that of 1653, incredible alterations are faid 
to have been made in the furface.of the earth at Canada, for 
many leagues through the. country. Rocks and mountains 
were, in fome places, thrown.down, and. confiderably.removed ; 
and ithe channel in fome parts of the river. St. Lawrence, was 
very much changed and altered. In thofe of 1727 and 1795, 
the furface of the earth, in:fome parts of New-England, was 
confiderably 
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confiderably broken and changed ; and the whole fy{tem of 
fountains and fprings, was greatly affected. Great alterations 
were made in wells, ponds, fountains and currents of water : 
fome were dried up, others opened ; new ones produced, and, 
in many, the kind, quality and quantity of the water was 
greatly changed.—Alterations in all refpects fimilar to what 
might be expected from fubterraneous vapours, fiercely driving 
along under the furface of the earth, with a force fufficient to 
move and fhake fo large a part of its furface. 

This opinion agrees alfo with the effects which the earthquakes 
have had on the water. The earthquakes of New-England have 
been felt not only upon the land, but alfo upon the fea. Seve- 
ral veffels, which have been upon the coafts at the times of the 
larger fhocks, have been very fenfibly affected. To the people 
on board, the fhocks feemed as if the veffel had ftruck upon a 
rock ; or rather, as if fomething had thumped againft their 
bottoms. This, itis probable, was the very cafe ; and is agree- 
able to what might be expected from the operation of fubter- 
raneous vapours. 

The earthquakes moved with a velocity fufficient to com- 
municate the fame kind of motion to the water that they did 
to the earth ; and thus caufed a very deep, large and extenfive 
{well or wave. This wave, arifing from the bottom, rolled 
along with much the fame velocity as the earthquake moved : 
the effect of which, when it came to a veflel floating upon the 
water, would bea very confiderable ftreke or thump againft the 
bottom,—more or lefs violent, according to the violence of the 
fhock, and the depth of the water.—And in this manner have 
veffels, upon the coaft, been affeéted ;—fome fcarce perceiving 
it ; others not at all; while to others it was pretty violent. 

There 
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There have been other effects upon the water, fuch as a fur- 
prifing flux and and reflux of the fea,—extraordinary agitations 
and commotions of the waters,—an uncommon deftruction of 


fith, &c. Thefe effects have not been common, and never but. 


at aconfiderable diftance from the coaft of New-Enxgland. 
And they feem to be plain and evident marks and effects, of 
the difcharge of the fubterraneous vapours, at the bottom of 
the fea. Such a difcharge, when fmall, would be fufficient to 
occafion the deftruéction of fuch fith as were near it : and when 
large, would put an end to the earthquake, and produce the moft 
extraordinary agitations and commotions of the fea, by a furious 
eruption of vapours at its bottom ; which would immediately 
force their way through, or carry up before them, the whole 
body of water that lay over them. 

And thus as to the conclufion :—It might be naturally ex- 
pected, that as the vapours, by which the earthquakes were 
caufed, were fome time in growing ripe, fermenting, or in a 
ftate of previous preparation, they would not be wholly fpent 
or difcharged at once, but leave {mall remainders at particular 
places. Thus it has proved in all the great earthquakes we 
have had. ‘The vapours, by which they have been produced, 
have not been wholly fpent at the firft fhock : but what has 
remained, and what has gathered after a great explofion, has 
produced various fmall fhocks in feveral places, for fome time 


after the great ones :—thus wafting and evaporating by littl + 


and little, as they were collected and prepared at firft ; till, oY 
degrees, all has become quiet again. 

Such have been the phenomena that have attended the earth- 
quakes of New-England.—And to me, they appear to be fuch, 


as (viewed either together or apart) make it highly probable, 
that 
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that what moved under, and hove up the furface of the earth, 
was a2 ftrong elahic vapour.* 

The origin or production of fuch a vapour, may be accounted 
for from the conTEeNTs of the earth. Much the largeft part 
of the contents of the earth, will always remain hidden from 
our view, and beyond the reach of our knowledge. We have, 
however, penetrated far enough below its furface to find, that 
many of the bodies it contains, are of fuch a texture, or con- 
tain particles of fuch a nature, as to generate, er be eafily turn- 
ed into vapour. This is the cafe with coals, falts, fulphur, 
nitre, air, water, moft kind of minerals, and all fubftances 
which contain oily particles. Such bodies, at leaft fome of the 
particles they contain, are eafily and often turned into a very 
ftrong, fubtle, elaftic vapour. With fome, nothing more is 
neceflary to generate a very powerful vapour, than a bare mx- 
ture of different bodies. ‘Thus equal quantities.of powdered 
fulphur and iron filings, being mixed with water, foon become 
too hot to be touched ; and in a little time emit flame and va- 
pour. And if iron, oil of vitriol, and water, become mixed 
together, there will inftantly arife a violent ebullition, with 
fumes copioufly exhaling ; and which are fo very inflammable, 
that if {et on fire, they go off at once with a loud explefion. 
The fame is alfo effected by fermentation. Inftances of very 
{trong elaftic vapours, produced this way, are fo common and 
obvious, that particular cafes need not be mentioned. All fe- 
parable, mixt and compound bodies, may be the fubject of this 
operation : and the eafier they are feparable, whether by means 

of 


* From the phenomena which have been mentioned, it feems probable, that 


this elaftic vapour was a fluid, of the fame nature as that which is now called #- 
fanmable air. 
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of water, air, or heat, the more readily they ferment.—And 
when they do ferment, they will produce a vapour more or lefs 
{trong, 
and the degree of the fermentation. But in no method is a 


more powerful vapour produced, than by fire. What an amaz- 


according to the quantities of the fermenting matter, 


‘ing effect will a fmall fpark of this have on nitre and fulphur, 
when made up into fuch a compofition as that of gun-powder ! 


How {mall a quantity of this powder, when on fire, will ge- 
nerate a vapour of fufficient force to burft the firmeft rocks ! 
Air, by the application of fire, becomes fo elaftic, as to break 
through all oppofition.—And there are many effects produced 
by the vapour of water, when intenfely heated, which make 
it probable, that the torce of gun-powder is not near equal to 
it. And, in general, all combuftible bodies are capable of be- 
ing turned into vapour, by the action of fire-—And fire feems 
to be a fluid, which is {pread through almoft all bodies what- 
foever. It certainly exifts, in very large quantities, in the bowels 
of the earth.—Some parts, as the volcanoes are actually burn- 
ing, and have been throwing out fire, flame, fmoke, cinder, 
rocks and lava, for many ages.—And where there are no fuch 
appearances of it, it exifts, and is diffufed in great quantities. 
That this is the cafe is evident from hot {prings,—the warmth 
that is always found in deep mines and pits,—and thofe burn- 
ing mountains that have been thrown up from the bottom of 
the fea.—And when collected into large quantities, its effects 
on water, air, the fumes of fermenting minerals, and all kinds 
of combuftible bodies, would be to generate a vapour more or 
lefs ftrong, according to the quantities of the minerals of which 
it was compofed. 


Oo Thus 


fe 
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Thus, in the contents of the earth, we find fufficient mate- 
rials. for the production of the moft ftrong,. active and. power- 
ful vapour 3——and. fuch. materials as. do, in fact, produce moft 
terrible volcanaes,—vapours that have hove up, and broke thro’ 
the furface of the earth,—and earthquakes that have fhaken the- 
whole country, for twenty miles around Vefuvivs and tna. 
—And fuch explofions.and.concuffions are. what all thofe coun- 
tries. are: fubject. to, which abound with fulphur, nitre, and: 
fuch. combuftible materials. 

As.the contents of the earth will account for the origin, the 
firuéture of it will account for the motion and. direction of a fub- 
terraneous. vapour. Were the globe a perfect folid, there could: 
be no motion of a fubterraneous vapour under its. furface. But 
this is not the cafe.—Inftcad of being a perfect folid, the earth 
is of a cavernous firucture ; containing various pits,, holes and: 
caverns. Some of thefe are dry ; others.are the fountains, or 
contain currents of water ; and others abound with the fumes 
of fermenting minerals, and with various. kinds. of vapour and 
effuvia. That the earth is thus of a cavernous ftructure, is 
evident from the mines, fprings, and currents.of water, that 
are found below its furface, in every country, and in almoft 
every place. And it is probable, that many of thefe fubter- 
raneous caverns may be of a great extent ;—fome running- 
in. a direét, and others in long, crooked, unequal paflages.. 
—And by thus winding, meeting, croffing and mixing with 
each other, they may form communications between very 
diftant parts of the earth. The manner in which the folid 
and fluid parts of the earth are di/pofed, is alfo worthy of 
remark.—In fome places, they are found promifcuoufly min- 
gled and blended together, in a manner which has no apparent 

order 
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order or regularity. In other places, the various kinds of /olids 
appear to be difpofed with the utmoft apparent regularity, in 
the form of different and diftin& /rata of clay, coals, falts, 
fulphur, minerals, &c. It is thus alfo with the fluids ;—in 
many places, they are regularly colle@ted into quantities, or foun- 
tains, within the bowels of the earth ; in-others, they are con- 
ftantly and regularly moving in perpetual ftreams and currents : 
fome of which are charged with fulphureous particles ; others 
with thofe of iron ; and others, with various other tinétures and 
mixtures. 

And from this Sfrucfure of the earth, the motion of a fub- 
terraneous vapour would receive its direétion. For vapours, ge 
erated and increaimg in the bowels of theearth, if they found 
no vent upwards, muft naturally take their courfe and ruth fierce- 
ly along under the farface of the earth, according as they found 
{ubterraneous paffages or ftrata, of proper materials to conduct 
them.—And it feems as if femething of this nature muft be the 
cafe in this part of America. 'That there fhould be a particu- 
lar part of the country, as to width, to which the earthquakes 
of New-England have repeatedly reached ; that they fhould all 
be of the fame kind,—come from the fame point,—and pro- 
ceed in the fame path ;—thefe phenomena cannot be fappofed 
to be the effect of what is called chance or accident. It is evi- 
dent there muft have been fomething which ferved as conduéfors. 
If fubterrancous paffages, of fuch extent as thefe earthquakes, 
fhould be admitted, it would be difficult to account for the 
width of the earthquakes, on that hypothefis. The more pro- 
bable fuppofition feems to be, that there are fome particular 
jtrata, which have ferved as fuel or conductors to the vapour. 
And that this was the cafe, feems further probable from the 
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fulphureous mixtures that have been thrown out at the different 
eruptions. Inftances of thefe eruptions are mentioned in the 
accounts of the earthquakes of 1727 and 1755.—And they are 
fuch as make it probable, that there is fome particular /fratum 
under the furface of the country, which has ferved and will 
ferve to direct the motion of the fubterraneous vapour, from 
the places of its origin, to that of its grand final eruption.* 
On this account of the Caufes of the Earthquakes of New- 
England, it may not be amifs to remark, that part of it feems 
to be matter of facé?, and part matter of conjecture. As the 
caufes lie out of fight, and beyond the reach of obfervation, we 
have no way to come to the knowledge of them, but by gene- 
ral reafonings from the phenomena that fall under our obferva- 
tion. Thefe phenomena, I may venture to fay, have been fair- 
ly related :—but whether the inferences that have been drawn 


from them, are juft,—the conjectures, fuch as are probable,— 
the conclufions, well. fupported,—and the evidence, fuch as 


might 


* Such frata are not at all uncommon. Many countries are known to abound 
with, and to be diftinguifhed by them. ‘ We have an inftance of it in the chalky 
and flinty countries of England and France, which (excepting the interruption of 
the channel, and the clays, fands, &c. of a few counties) compofe a tra& of 
about three hundred miles each way.” Phil. Tranf. for 1760, p. 587. The vol. 
canoes in the Andes, are in all probability derived from the fame /fratum of com- 
buftible minerals ; the extent of which cannot be lefs than five thoufand miles,—for 
fo far do the mountains and volcanoes extend.—And thus in North-America, if we 
may give credit to L. Evans, in defcending from the mountains which adjoin to 
the weltern lakes, the fame fets of frata, and in the fame order, are generally 
kept up. 

In fome countries, earthquakes have ceafed upon the breaking out of volcanoes. 
If there were volcanoes in this part of America, which might ferve to interrupt the 
ftratum, and as a vent for the fubterraneous vapours to difcharge themfelves, it is 
probable the earthquakes of Neqw-England would not run in fuch a regular manner, 
through fuch an extent of the country. 
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might have been expected,—thefe are fubmitted to the judg - 
ment of others. Hypothefes may be of ufe to put us upon 
further enquiry, and a more critical examination ; but are never 
to be received, any further than they are fupported by proper 
evidence. 





GENERAL REFLECTIONS on EARTHQUAKES. 


THE preceding Accounts, OBSERVATIONS and Con- 
JECTURES, have been conned to the earthquakes of New- 
England.—But they will naturally lead us to fome GENERAL 
REFLECTIONS on the nature, ufe and effects of thefe formi- 
dable phenomena. Thus, 

If we are right in our conje€tures on the caufes of earth- 
quakes, we may conclude, that the globe always has been, and 
will be fubject to fuch concuffions. From the earlieft ages, of 
which we have any accounts, this has been the cafe. Many 
parts of the earth bear the marks of great and furious eruptions ; 
not a few of which, were prior to all hiftorical monuments 
and records. ‘The eruptions of the noted tna, may be traced. 
back an hundred years before the fiege of Troy.* Vefuvius 
was a volcano before the foundations of Herculaneum and Pom- 
peit were firft laid. Thefe cities were covered by an eruption 
of Vefuvius, A.D. 79. Their foundations and pavements are 
all of that melted and vitrified fubftance called Java, which 
Vefuvius had thrown out ;—which is a proof of great erup- 
tions, prior to the foundations of thefe cities.f How long 
thefe volcanoes, or thofe in Iceland, the Ea/t-Indian iflands, 


and 
* According to M. D’Orville. 
+ Phil. Tranf, for 1771. Art. 7. 
























pom oo —— 
ee MII ge er 


<8 ae Pete > Ree ste eg & 


are RO rs ie = = 
iene “ :. ee 


he i ee 
Pernt Pe, & > 
~eert 


Pees 


~~ 


St oe 


SE ecu 


> S Tes 
- ee ~- ¥ 
- ee ae - = 
te 
we “ 
. oni ~~ 
Se iow aot Biek 3 = < * 
RTE ee: 5 = 
= 2 . ~~ 
— ae. et oe 
128 —* ep ss <i 
" = ° — a - 


re an Se ne : 


Ay: itt omew ate, 
CN angen et 





% 
oer Ohne 
* 


302. Profefor. WiL11 AMS 01 Egrthquakes. 


and South-America, have been burning, we haye no hiftery. or 
tradition ancient enough to inform,us. Many of their effects 
bear the marks of more furious eruptions than any there have 
been in modern times. The foil for more than twenty miles, 
round Naples, by its cinder, ftones, burnt matter and lava, ape 
pears to have been the production of very ancient fubterraneous 
fires, earthquakes and eruptions.* The ppenines, a chain 
of mountains which divide the continent of Ita/y from north 
to fouth, and extend even to Sici/y, difcover many tokens of an 
internal fire ; and were judged, by that celebrated philofopher, 
M. de la Condemine, to be a chain of ancient volcanoes. This 
is alfo the cafe with that long chain of mountains in South- 
America, known by the name of the Andes. Thefe moun- 
tains run from 45° fouth latitude, to feveral degrees north of 
the line, and alfo throughout all Mexico ; being, according to 
Monf. Bouguer’s account, five thoufand miles in extent. The 
feries of volcanoes, formed by thefe mountains, is interrupted : 
many are totally extinguifhed ; and there are many which are 
{till burning ; and many of the ancient ones frequently burft 
out again.t Several of the We/f-Indian iflands, the Azores, 
Teneriffe, and moft high mountains, either contain volcanoes, 
or, by the veftiges of calcination and vitrification, fhow the 
former effects of them.—And as feveral iflands and mountains 
have been funk, fo we have authentic accounts of feveral that 
have been thrown up from the bottom of the fea, by fubterra- 
neous fires. Such effects with the relations of hiftory, afford 
plentiful evidence, that the globe has always been fubject to 
and greatly affected by fubterraneous fires, earthquakes and 
volcanoes. The 


* Phil. Tranf. for 1771. Art. 1. 
& Soendamine’s Travels into Italy. 
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The fame caufes which have produced fuch effects on the 
furface, are undoubtedly ftill exiftent in the bowels of the earth. 
Proper periods of time may be requifite for them to grow ripe, 
or gather f{trength fufficient to caufe an explofion or earthquake. 
But as the materials from which fubterraneous vapours are form- 
ed, conftantly exift in the bowels of the earth, they will be as 
conftantly fermenting ; and thus increafing the quantity and 
force of the vapours, till they thall become fufficient to break 
through all oppofition, and force for themfelves a paflage thro’ 
the earth. And although they may in fuch ways be difcharged 
from time to time ; yet, fo long as the fame powers fhall fub- 
fift in matter, new vapours will be produced ; and, of confe- 
quence, the fame effects, after proper intervals of time, will 
again take place. Nor are they to be viewed as marks of any 
diforder or irregularity in the works of nature. For, 

Notwithftanding all their terrible effects, earthquakes feem 
to bea neceffary confequence of fuch laws of nature, and powers 
in matter, as are, upon the whole, greatly beneficial to the globe. 
There is no phenomena in the whole courfe of nature, fo for- 
midable as that of an earthquake.—Nor is there any that has 
fpread more univerfal horror, calamity and defolation. Hiftory, 
ancient and modern, abounds with accounts of large countries 
that have been fhaken,-—whole cities that have been funk and 
¢overed,—aiid immenfe numbers of mankind that have been 
deftroyed, by thefe dreadful convulfions of nature. In the 
earthquake which fhook Sic7/y, in the year 1693, fifty-four ci- 
tiés and towns, with an incredible number of villages, were 
cither deftroyed or greatly damaged, and about fixty thoufand 
perfons perifhed.. In that at ‘famaica, in 1692,' almoft: the 


‘whole’ of Port-Royal was {wallowed up, and large numbers’ of 


its 
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its inhabitants buried in its ruins.—And in the earthquake at 
Lima in Peru, in 1746, all the buildings in that city, and in 
the port of Callao, except about thirty, were funk, or laid in 
ruins, and great numbers of people deftroyed :—four hundred 
and fifty-one fhocks, many of which were equal to the firft, 
fucceeding in the fpace of four months. The deftruction of 
Lifbon, by the earthquakes in 1755, was alfo attended with the 
moft tragical fcenes of defolation, death and mifery. And yet, 
notwithftanding all thefe dire effects of earthquakes, it is very 
pofflible, that the laws and caufes from whence they arife, may 
be a neceflary provifion, and a real advantage to the globe. The 
power of gravity, the wind and water, rain, heat and cold, 
have occafioned the deftruction of vaft numbers of mankind : 


and yet they are a general advantage to the earth, and to its in- 


habitants ;—and fuch an advantage, that no creature could live 
on this globe without them. And fince they produce an over- 
balance of good, they are to be efteemed advantageous and _be- 
neficial upon the whole ; although in fome particular cafes, 
they may be attended with very dangerous and fatal effects. 
This, it is probable, is the cafe with all the laws, powers and 
operations of nature ; and to all thofe agitations and concuffions 
to which the earth is fubject. 

To enumerate all the ends to which thefe formidable pheno- 
mena may ferve in the natural world, would require higher de- 
grees of knowledge than it is probable we fhall ever have of 
this fubject. And yet, perhaps, we may fee enough to con- 
vince us of the wifdom and benevolence of the Creator, in 
making the globe fubjeét to fuch concuffions. Thefe extenfive 
and powerful agitations tend to weaken the attraction, loofen the 


parts, and open the pores of the earth ; and thus to fit and 
prepare 
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prepare it for the purpofes of vegetation, and for the various 
kinds of produce that are neceffary for the fupport of animal 
life. Were an infuperable bond of attraction to take place on 
the furface, or in the bowels of the earth, without fomething 
to oppofe its power,—-fluidity, motion, vegetation, and all na- 
ture would be at a ftand. The power of gravity tends to this : 
And hence we find it neceflary, by the operations of agricul- 
ture, to break the furface of the earth, to loofen its parts, and 
open its pores, and thus weaken its attraction, that it may be 
fit for the production of fuch fruit and grain as we want in the 
courfe of the year. An earthquake performs that in the bowels 
of the earth, which the various methods of agriculture per- 
form on its furface.—And it is probable, that the former is 


equally neceflary to the purpofes of vegetation, as the latter.— 
And what feems to confirm thefe conjectures, it is obfervable, 


that thofe places which are moft fubject to earthquakes, are the 
moft noted, ceteris paribus, for the fruitfulnefs of its foil, and 
the plenty of its produce. Thus Italy, Peru, Manilla, and 
efpecially tna and Vefuvius, places greatly fubject to earth- 
quakes, are celebrated for an uncommon fertility. There are 
other important ends which may be anfwered by earthquakes. 
Thofe fubterraneous vapours, by which they are caufed, feem 
neceflary to prevent the inward parts of the earth from becom- 
ing too denfe, compact and hard, in confequence of their at- 
traction.—And when thefe vapours are collected in large quan- 
tities, it may be neceflary to have them difcharged into the 
atmofphere, to prevent a diffolution of the globe through the 
force of their elafticity or repulfion. It may alfo be neceflary 
to have new fubterraneous paflages opened,—old ones diverted 
from their former courfes,—and new communications eftablith- 
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ed between different countries,—that all parts of the earth may 
be fupplied with fuch kinds and quantities of water and air, as 
the growth of bodies, in the bowels and upon the furface of the 
earth, may require ; and that the folid and fluid parts of the 
earth may be kept in their due place, connection and order.— 
And, in general, we may prefume, from the analogy of na- 
ture, that there may be, and no doubt are, many ends and ufes 
to which fubterraneous fires and earthquakes may ferve, of 
which we have as yet no ideas or conjectures. But however 
thefe things may be, 

{t is probable, that our knowledge of this fubjeét will.in- 
creafe, as all other branches of natural knowledge have done, 
and by the fame means, obfervation and reafoning. In the con- 
tents and ftructure of the globe, the Creator of it feems to 
have made provifion for the produétion of fubterraneous va- 
pours and explofions. Earthquakes may of confequence be ex- 
pected, at proper intervals of time, in every country and cli- 
mate, fo long as the earth fhall continue to exift in its prefent 


form. As thefe events happen, pofterity will have opportuni- 
ty to examine their phenemena, to note their effects and opera- 


tions, and to mark all their differences and agreements : and, 
of confequence, they will be obtaining more and more infight 
into their nature, caufes and effeéts. 'The methods of reafon- 
ing which are now happily introduced into philofophical fub- 
jects, though their effects may be flow, are yet certain and pro- 
greflive. Every age will be doing fomething for the next. 
—And the feveral philofophical focieties already eftablifhed, 
by collecting and recording obfervations, are, and will. be, 
providing materials for the ages that are to. come.—And 
when.a fufficient number of obfervations fhall be thus collect - 
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ed, inferences may be drawn, and conclufions may be formed 
from them, of which, as yet, we have not the leaft thought 
or fufpicion. It has been thus in all other branches of philo- 
fophy : and the fame accuracy of obfervation and reafoning, 
when applied to the philofophy of earthquakes, will probably 
bring to light things, of which we have now no knowledge or 
conception. 

From any knowledge we yet have of the nature and caufes 
of earthquakes, nothing would appear more romantic, than to 
attempt to predict when fuch formidable concuffions will hap- 
pen. We know fo little of their caufes, much lefs when thefe 
caufes will have collected fufficient force to burft forth and fhake 
the adjacent country, that we have no way to form any rational 
conclufions as to the time when an earthquake will happen, 
from any inferences founded on the knowledge of the nature 
and operations of their caufes. Nor can we receive much, if 
any, help from auy preceding figns :—-I do not mean thofe 
which fear and fuperftition have formed ; but from any regulari- 
ty of their periods, —ftate of the atmofphere,—uncommon mo- 
tion of wells, f{prings, and the like.—For if there is any con- 
nection between things of fuch a nature, and the happening 
of an earthquake, it is what we do not underftand. : 

But our ignorance of thefe things ought not to be made an 
argument, that there is not in reality any regularity or order in 
thefe events ; or that it will always be impoffible to difcover fo 
much of the nature and operations of natural caufes, as to dif- 
cern the fame fimplicity, order and harmony, in the feveral 
phenomena of earthquakes, as are apparent in many other works 
and operations of nature. In all thofe works of nature, of 
which we have any tolerable conceptions, ftated laws, and a 
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fteady regard to them, have been obferved.—And this has been 
manifeft and apparent in the fame degree as our knowledge of 
any fubjec&t has been advanced. There was a time when uni- 
verfal confufion and diforder were fuppofed to prevail in the 
courfes, motions and appearances of the heavenly bodies. But 
as the knowledge of the true aftronomy increafed, the moft 
perfect order, harmony and proportion has been difcovered in 
the motion and appearance of every ftar, planet and comet.— 
And it is now well known, that all the fuppofed irregularity in 
any of thefe bodies, was nothing more than want of knowledge, 
and confufion of ideas in the obferver. If we may reafon from: 
analogy, the conclufion will be, that it is the fame in all:other 
cafes. It can hardly be doubted, therefore, but that there is 
the fame harmony, rule and order,—the fame general and ftated 
laws, in the caufes and operations of earthquakes, as there are 
in all other events of nature. No reafon can be affigned ‘why 
thefe alone, of all the works of Gop, fhould be made up cf 
irregularity and confufion. It muft, therefore, be fuppofed, 
that earthquakes (like all other events that. depend on natural 
caufes) are fubject to certain and determinate laws and rules, 
which are in themfelves:conftant, regular and harmonious,— 
whether thefe laws, or this. regularity, is known to us or not. 
The ancient Egyptians and.Chaldeans, by a long courfe of 
obférvations, are faid to have been able to foretell the appearance 
of comets, and the approach of earthquakes.* The greateft 
philofophers have fuppofed their predictions of this kind were 
founded not on any knowledge they had of the laws and powers 
of nature, but on the vain arts of judicial aftrology. This 


might be the cafe.—It is, however, to be withed, that we 
could 


¥ Diod. Siculus, 
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could be a little more certain what knowledge the Egyptians. 
pretended to in this matter. It is well known, that the {ci- 
ences were much cultivated among that difcreet people. Geo-. 
metry and aftronomy, if they were not begun, received very 
great improvements from them. The Greeks had all their af- 
tronomical learning from Egypt. Pythagoras got the know- 
ledge of the true fyftem of the univerfe from the Egyptian. 
priefts.—And their advances in feveral parts of the mathema- 
tics, were great and uncommon. How far they were acquaint- 
ed with the aftronomy of comets, I am notable to fay. Some: 
of the Chaldeans, and Pythogorian pbhilofophers, taught many 
things.as to thenature, orbits and revolutions of comets ; which,. 
though long difregarded, modern aftronomy has adapted, and 
abundantly confirmed.* And that there was nothing impof- 
fible,—nothing romantic, in attempting to predict their appear- 
ance, the great Ha//ey has fully demonftrated.. And: whether 
they might not have fome knowledge: as to the philofophy of 
earthquakes, which, thro’ the ignoranceand barbaroufnefs of af. 
ter ages, might: be loft to the world, feems worthy of enquiry. 
But however this.may have been, it is at leaft poffible, that 
regularity, order and laws may be.difcovered in thefe;.as well 
as.in other works of nature.. It is, indeed, but very little that 
is yet known of the nature, caufes and operations of thefe events. 
It will, probably, require the obfervations of many ages to di- 
geft and form them into a proper fyftem.—And a long courfe 
of obfervations may open new f{cenes to pofterity, and enable 
them to form conclufions,—I had almoft faid prediétions,— 
which to us: would appear wild, abfurd and ridiculous: To 
me there appears as much ground for fuch a conjeCyare, as Se- 
uec@ 

% Gregory’s Aftronomy. Book v. fea. 1. 
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neca had feventeen hundred years ago for his, relative to comets ; 
but which has literally been fulfilled.* But leaving thefe things 
to the ages that are to come,— 

From contemplating thefe mighty works of nature, a phi- 
lofophic mind will naturally rife in admiration and reverence, to 
the Frst Great Cause or Att! In all the works of 
nature, we find plain marks of that wifdom, power and good- 
nefs, with which the whole plan, frame and conftitution of it, 
was firft formed and adjufted. As all natural effects take place 
in confequence of caufes and laws derived at firft from Gop, 
true philofophy agrees with the holy fcriptures, in afcribing all 
fuch events to his agency. It was no doubt with a view u/ti- 
mately to moral purpofes, that the laws of nature were firft 
eftablifhed : and nothing can be better adapted than many of 
their operations, to awaken and direét the attention of man- 


kind to the fupreme Governor of the world. By the operation 
of natural caufes, the Deity often ‘ arifeth to fhake terribly the 
‘ earth.’ * He looketh on the earth, and it trembleth: he 
‘ toucheth the hills, and they fmoke.’ ‘ He removeth the 
‘ mountains, and overturneth them in his anger.’ ‘ The pil- 
* lars of heaven tremble, and are aftonifhed at his reproof.’ 


Amidft fuch convulfions of nature, ftrong impreffions of the 
power and majefty of Gop, will naturally take pofleffion of 
the human mind. Mankind will fee and feel their dependence 
pon thejr Creator,—with the wifdom, benefit and advantage 

of 

* <A time,’ faid this excellent philofopher, * will come, when thofe things 

¢ which now.lie hid, will at laft be brought to light, by length of time and the 
é diligence of poftcrity : for it is not one age that is fufficient to make fuch great 


4 difcoveries.’ Seneca, Nat. Queft. lib. vii. chap. 25. May we not venture to fay 
the fame of earthquakes ? 








of fuch a fteady courfe of virtue, as leads to an habitual truft 
in his providence and protection. Such unufual and great events 
will powerfully. awaken their attention to mora/s, and thus pro- 
mote the advantage, although it may joccafion lofs and terror 
to mankind. 

To pretend to be above fear, or to attempt. to be unmoved 


with fuch concuffions of nature, would argue, on the one hand, . 
a folly or a pride unworthy a philofophic mind: and on the 
other, to give way at every fuch event, to fuchconfufion of 


thoughts an paffions, as leaves no command over the mind, is 
a weaknefs as much as poffible to be avoided.. Of this we may 


at all times be certain,—the prefent frame of nature will fub-. 


fift fo long as Infinite Wifdom and Goodnefs fee it to.be fit — 


And.-no event will ever take place in the natural world, which : 
was not forefeen by him who is the AurHor or NaATuRE,. 
and defigned to anfwer fome wife and benevolent purpofe. Of- 
his favour mortals may be fure, fo long as they maintain a fteady . 


regard to the rules of virtue.. This will always be productive 


of fafety and happinefs ; though the immediate effe@ of the- 
prefent convulfions of nature, will probably be as the poet fays, . 


Terra tremit,:_ fugére fera, et mortalia corda 
Per gentes humilis ftravit pavor. 


Profefor WitLiams on Earthquakes. 3m 
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IX. An Account of Weft-River Mountain, and the Appear- 
ance of there having been a Volcano init. Ina Letter from 
DaniEL Jones, Efg; of Hindfdale, to the Rev. Joseru 


WILLARD. Prefident of the Univerjity at Cambridge, V. 
Pref. A. A. 


Hindfdale, November 2, 1783. 
SIR, 


“PF RECEIVED your's of the 18th of Auguft laft, and ob- 
ferved the contents : and as I am not only willing, but defirous 

of doing all in my power to aid the literati in their purfuit of 
knowledge, immediately upon the receipt of your letter, (altho’ 
I have often been upon We/t-River Mountain) repaired there 
again, with the beft guides, and thoroughly explored the fame. 
The Mountain is fituate about twelve miles north of Ma/a- 


chufetts line, on the eaft fide of, and adjoining Conneéficut-Ri- 
ver, in the county of Che/hire, and ftate of New-Hamp/hire, 
and oppofite the mouth of We/f-River, from which its name 
arifes. 

The Mountain, in all its parts, contains about three thou- 
fand acres of land, and is very uneven. The fouth and weft 
afcents, very fteep : the north and eaft not fo fteep, but very 
ragged. 

' On the fouth fide of the Mountain, about eighty rods from 
the fummit, there has been an eruption,—perhaps not within 
the prefent, or laft century. The peafants, in the neighbour- 
hood of the Mountain, difcovered this place, and became pof- 
fefled with the idea of gold duft being in the Mountain, and 
that it melted down into a folid body, by the extreme heat of 


the 








difcevered in New-Hamphhire. 
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the Mountain, at the time the eruptien happened : in confe- 
quence of which, they went to work in fearch of the fuppofed 
treafure ; and after fruitlefs fearches, formed larger conneétions, 
entered into covenant with the proprietors of the land, and with 
one another, to make fearch for all kinds of-mine and mineral. 
They have dug down about feventy or eighty feet ; and in fome 
places, where the rocks permit,.twenty feet wide ; but they are 


now impeded by the rocks, and the water that comes from the . 


Mountain above the hole. The external parts of the hole is 
entirely rock, and in many places much burnt and foftened. 
There are {mall holes in various places of the rock where they 
dig, like the arch of an oven, and the rock feems to be dif- 
folved’by heat.; the cinders and melted drofs adhere to it, and 
hang down in drops like {mall icicles, fomething refembl- 
ing in colour, the cinders of a furnace, or black glafs, and it 


-is fo faitened:to the rock, that it appears as if it was originally 


part of the fame. 

They dig out of the hole, near the furface, various {trata of 
earth, or mineral ; and in digging a drain to let out the water, 
they find a great plenty of the fame kind of earth ; and as it lies 
in the ground, the different completions are very curious to 
obferve : there is a very fine foft-yellow-oker, which, burnt, 
makes a good Spanifh brown ; there is another ftrata, refem- 
bling levigated antimony, :the particles very foft ; another of a 
faint yellow, fine, foft, and very greafy, which quality-is not loft 
by lying on the furface of the earth, for a long time, expofed to 
the fun and air ; there is another that refembles a peach blofiom 
in colour, but the texture more like the oker : and thefe va- 
rious mineral, or earth, are not intermixed. At the mouth of 
the hole, there was blown out melted drofs, which ftuck te 
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the rocks ; and in the hole was found various pieces of ftone; . 
which appeared to be diffolved by fire, and the fides of the 
rock blackened by fire ; fo that this hole muft.have been filled . 
up fince the eruption took place. 

The miners inform me, that in the morning they frequently - 
obferve upon the earth that has been. thrown out,. fomething 
very white, and. by touching it with their tongue fuppofe it to 
be falt-petre. 

In my late fearch, I went to the top of the Mountain, di- 
rectly above the place where the -before-mentioned eruption 
happened, to fee if there was-a crater. The-peak is fmall, and 
there are about twenty. rods of ground on the fummit, which is 
rather hollow, where -water ftands in-a wet feafon ‘(as is com- 
mion in mountainous countries) but no regular crater... The 
hollow is oblong, and would have been, propably, had there 
been a great volcano (unlefs the heat had been {0 intenfe as to 
have diffolved a prodigious ridge of folid rock, about. fifty feet 
to the weft of this hole) fo to the top of the Mountain, which 
forms one fide of a large dingle, from the top to the bottom of 
the Mountain, four or five hundred feet perpendicular ; where 
immenfe quantities of rock have fallen down, occafioned, proba- 
bly, by explofions in the Mountains, or earthquakes... That 
there have been various explofions in the Mountain, is beyond a 
doubt, and in various places, which have occafioned great quan- 
tities of ftone and rock to fall from the Mountain ; but I am 
inclined to think thefe explofions are not frequent, as formerly, 
even fifty years ago ; for I am told by ancient people of vera- 
city, who formerly dwelt at Fort-Dummer (oppofite the Moun- 
tain) that there were frequently explofions, and fire and {fmoke 


were emitted. 
The 



















difcovered in New-Hamphhite. ar 


‘The laft explofion that I recollect, happened about five or fix 
years ago, the noife refembling that-of an earthquake, and the 
earth trembled confiderably where I was, about four or five 
miles from the Mountain ; my herd of cattle were greatly ter- 
rified thereby, and run together through fear. 

That there has been fomething more than a fudden explofion, 
every one that views it muft be.convinced : but that there has 
been any confiderable volcano, fo as to caufe the earth above te 
fall in or fettle, no one, I prefume, will pretend. 


lam, Sir, with great refpedt, 
your very humble fervant, 
DANIEL JONES. 


The Rev. Josepn Wittarp. 
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X.. dn Account of Eruptions, and the prejent Appearances, . 
in Weft-River Mountain. Jn a Letter from Mr. Carts: 
ALEXANDER, of Northfield, co Mr. CALEB GANNETT, 
Rec. Sec. A. A. : 


Northfield, May 18, 1779. 
SIR, 
. CCORDING to your defire, I have vifited the vol- 

- &cano upon the height of ‘-Weft-River Mountain, and 
fhall do myfelf the pleafure to. inform you concerning the va- 
rious reports and particulars, relating to this place. 

How long fince it was firft difcovered,: lam net-able to af- 
certain.. An old gentleman informs me, that fifty years fince, 
he heard noifes on that Mountain, as loud as the explofion. of a- 
great gun. Some years after, fimilar noifes were heard, at the 
aiftance of fourteen or: fifteen miles:. Several times very violent 
eruptions of fire have been feen, the flame afcending very high. 
into the air. “ Once in the winter there was an eruption. The 
years when the preceding eruptions happened, I cannot inform : 
the laft was twenty-feven years fince, which was the moft.vio- 
lent eruption ever known in that place: it was towards the 
clofe of a dark evening, when.it was firft perceived, being pre- 
ceded by a louder noife than’ common ; then directly was 
feen the fire, which was {een to burn for feveral hours. 

What I have written is by information : yefterday I was 
at the place myfelf. It is nearly upon the top of a very fteep 
craggy mountain : by obfervation, I apprehend there were two 
places where the fire iffued out ; one of which is between two 
folid rocks, nearly a foot in diameter, but almoft filled with the 
calcined matter caufed by the fire, part of which appears fimi- 

lar 








in Weft-River Mountain. . 317 


Mr to burnt fand, intermixed with cinders. The furface’of 
the rocks, for a confiderable diftance, indicates:that there have 


been very intenfe fires, and probably melted matter upon.them, - 


for they are turned into perfect cinders. 
The other place where the eruption has been is fo deftroyed, 


that I can inform but little with regard to.it: only upon one: 


fide the rock is greatly calcined. , 

A number of gentlemen, apprehenfive ‘that there is fome- 
valuable mine in ‘this: Mountain,. have undertaken to penetrate: 
the bowels thereof... Accordingly, they have dug nearly eighty 
feet, in a perpendicular direction, into the Mountain, following 
a vein of matter, appearing fimilar to-oker, both :yellow, -red, 
and brown’; alfo, very often, they find pieces-of cinders, like 


thofe which I have: fent- you. - This vein, in fome places, is. 


fixteen feet in-diameter, in other places not more-than five. :- 


In digging, they often find ftratd of this-calcined matter, - 


with a confiderable mixture of other fubftance, appearing.as if 
it had been intenfely burned. I defcended to the bottom of 


this (truly hideous) pit, and obferved, that the rocks, in many, 


places, were turned .into cinders. - 
'T am not able to determine, whether there be any thing of a 


fulphureous nature on this Mountain ; but this -I dare affirm, - 
that there have been feveral eruptions: but ‘whether it may, . 
with propriety, be called a volcano, I know not. - This deter-- 
mination is fubmitted to the judgment of gentlemen more ac-~- 
quainted with the nature of volcanos, than I can ‘pretend- to be. 


I fend you, for obfervation, two pieces, that weré taken one 
from. the top and the other feventy feet under ground. 
I am, &c. 


CALEB ALEXANDER? 


AOR 
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XI. Odfervaticns made. at Beverly, Lat. 42° 36' N. Long.70* 
45 W. to determine the Variation of the magnetical Needle. 
By the Rev. JoserH Wiutarn, Prefident of the Univerfity 
at Cambridge, V. Pref: 4. A. 


N attention to the variation of the magnetical needle, it 

is well known, is of great importance at fea, nor is it 
of fmall confequence upon the land; efpecially in North- 
America. From the firftfettlement of ‘this country, the lines 
between towns, and between lots of land appropriated to indi- 
viduals, have been determined by the magnetical needle. If 
the variation always continued the fame, no difficulty would 
enfue, in again tracing the lines, upon the fame magnetical 
courfe ; but as it alters from time to time, the lines run in any 
fucceeding years muft deviate from the firft, and from one an- 


other, unlefs proper allowances are made for the alteration. 


From the want of a fufficient numberof obfervations, and of 
attention to this fubje@t, in thofe who have furveyed the lands 
in this country, difficulties have arifen at one time and another, 
between towns and individuals. To remedy this inconvenience 
for the future, this Academy, fome time ago, recommended 
magnetical obfervations, to determine the variation, which it is 
to be hoped will be made in various parts of the country, and 
at proper intervals of time, and be uniformly attended to by 
our furveyors.. Since this recommendation, I have endeavour- 
ed to determine the variation at Bever/y, with as much exacts 
nefs as I was able. With this view, I procured an azimuth 


compafs, of Dr. Gowin Knight's invention. It appears to be 
good 











made at Beverly. BID 


good of its kind, and is furnifhed with a vernier, pointing out the 
azimuth to 5’ ; but the eye may pretty eafily determine by it 
to 2‘, and fometimes to-1’. . To obferve by this compafs, I af- 
certained the going of my clock to great exactnefs, and on five 
different days, took feveral magnetical ‘azimuths, both before 
and after the fun paffed the meridian, and noted the moments, 
which I have put down in apparent time. For thefe times, I 
have calculated the true azimuths by {pheric trigonometry, and 
have carried out the variation for each obfervation feparately. 
On two days, I alfo determined the variation, by taking mag- 
netic azimuths, at correfponding altitudes of the fun, making 
proper allowances for the change of declination, between the 
obfervations of the forenoon and afternoon. On each of the 
days, fome of the obfervations differ feveral minutes from others ; 
but this I cannot attribute to want of attention, as I am con- 
{cious that I made them with all the care'in my power. The 
differences, I fufpeét, principally arofe from the difficulty of de- 
termining, with entire exactnefs, when the fhadow from the 
hair was on the line beneath ; and,when in two obfervations, 
the error fhould be on different fides, the fum might make a 
number of minutes. But I have the fatisfaction of finding the 
mean refults for the feveral days well agreeing with each other, 
which is a good evidence that the refult of the whole muit be, 
at leaft, very near the truth. 


Thefe obfervations and deductions are now humbly fubmit- 


ted to the Academy, with wifhes that they may fubferve the 
defigned purpofe, 


Jury 

































320 )©=—- Prefident WiLLaRn’s magnetical Obfervations, 


Jury 27, 1781. 

Ap. times of obf. Sun’s mag.az. per obf. Sun’s true az, per cal. Varia. of the need. 
11h -34/ S 8° 2 EF "S 15° g E 7 W. 
Ir 36 7| 2 14 2 
Ir 50 S 1 10 W 5 37 
11 58 5 $5 ras 
12 4 9 28 S 2 26W 


$2 £0 18 45 Il -45 
12 26 22 15 15 10 


12 28 23. 30 16 17 


Variation of the needle by a mean of 8 obfervations, July 27, 
Jucvy 28. 

ri> 44 & 2° 25/E S$ 9° 19/E 

12 4 S 9 15 W S 2 20 W 

12 -6 IO 35 3 30 

12 8 Il 45 4 40 


12 22 19 45 12 46 
12 26 22 «§ 15 


2 
12 30 24 15 17 #16 


‘Variation by the mean of 7 obfervations, of July 28. 
Jury 30. 
II 52 & 2 30 W 6 4 37 E 
2 


12 8 15 § 1: 10 W 
tz 6 tro 428 3 28 
312 18 17 28 Io 19 
12 26 21 $55 14 47 


‘Variation by the mean of 5 obfervations, of July 30, 


Juvy gi. 

II 29 32” S10 10 E § 17 
Il 39 32 35 at 
Il 43 32 20 

Il 51 32 5 Ww 

Il 55 32 32 

Il 59 32 ‘6 40 

m2 | 32 50 


www 3 


~~ 
wie 
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Variation by the mean.of 7 obfervations, of July 31, 
AvcusT 1}. 


3153-52 S 3 32W § 28 E 
31 59 52 _ * 4 
32 1 §2 8 Oo 4W 
w2 3-52 9 10 he 
a2 15 52 15 58 59 


Variation by the-mean of 5 obfervations, of Auguft 1, 








made at Beverly. 


Variations determined by magnetic azimuths, taken at equal 


altitudes of the fun, forenoon and afternoon. 


| Avevust 6. 
A. M. 


P. M. Difference. 
‘68° 28/ 82° 30/ Sais 
65 30° 979° -20- 1g 50 
63 50 77 35 13 45 
63 30 77° «15 13° 45 
63. Oo GF + Q-. 14 --0 
62 30 76 32 14 2 


Mean variation by the above fix obfervations of Auguft 6, 
Equation for change of declination, 


Variation, 
Avcust ts. 
67 30 81 30 14 Oo 
67 10 Sr OS 16 6§s 
66 42 80 40 13 58 
66 15 80 18 4, $ 
66 2 79 55 13 53 
64 45 78 40 13 $5 
64 12 78 «8 13 56 
63 58 77 48 13 50 
63 37 77 35 13 58 
63. o 77 #66 14 6 
61 46 75 45 ™3 59 
61 20 75 26 14 6 
60 58 74 50° 13 52 
58 50 72 45 13 (55 
53 30 72 25 13 55 
58 35 72 10 13, 55 
57. 4° 7%. 30 13-50 
57 10 70 58 13 48 
56 43 7° 42 13 59 


Mean variation by the above nineteen obfervations, 
Equation for change of declination, 


Variation by nineteen obfervations of Auguit 15, 


Ditto fix 6, 
Ditto five Te 
Ditto feven July 31, 
Ditto five 305 
Ditto feven 28, 
Ditto eight 275 


} Diff.=Variation. 
7? 3! W. 
6 55 
6 52% 

6 52% 
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Varian. by the mean of feven days,containing fifty-feven obf. 7 2 
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XIII. dna Hiftorical Regifter of the durora Borealis, jrom 
Auguft the 8th, 1781,.to Auguft 19, 1783. By CaLes 


‘GANNETT, 4. M. Ree. Sec. A. A. a 
Aug. 8, N Aurora Borealis appeared in a common form, 

1781..4 & from eight o'clock till after ten. A luminous af 
arc extended horizontally from north-weft to north-eaft. The 
height of the arc, about 25°. A thick dufky vapour lay be- A 
low. A few {mall ftrice afcended from the body of light. At 

t 


10" 15’, a column of light afcended from about north-north« i 
weft,—paffed north of 4réturus, and croffing the meridian in i he 


the zenith, extended to the eaft, to about 30° of the horizon. Mt 
Thus it remained. for feveral minutes, and then moved flowly ii a 
fouthward, till :o™%45’, when it vanifhed. he 
Meteors appeared in great numbers, fhooting, in general,- u 
from north-weft to fouth-eaft. i 


22. An Aurora Borealis,—of little extent, and faint-. 

23. ditto, ditto. ee 

Sept. 18. ditto, - ditto. ae 

19. Appeared an auroral fegment, extending from north- | 
north-weft, nearly eaft, fupported by a dark vapour. A fecond- 
luminous fegment foon appeared above the firft,—a thick dufky 
vapour intervening between the two. Some ftrice proceeded 
from the uppermoft fegment, which appeared to curve direCtly 
towards the zenith. About ten o’clock, .a column of light 
{hot up from the eaft, and crofling the meridian north of the 
zenith, pafled fome degrees weft of the meridian.. At eleven 
o'clock, appeared a number of corrufcations ; after which, the 
whole declined, till an entire difappearance. 


Sept. 


- 
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Sept. 25. At 730’, an auroral arc appeared. Its meridi- 
onal height about 53°. At 745’, ftrie proceeded from the 
arc towards the zenith—their colour, in general, white. 
Thofe ftrie, from being regular, foon appeared like broken 
fheets of light. At 810", the various interrupted ftrie, rif- 
ing from weft-fouth-weft to eaft-fouth-eaft, concentéred at 
about 10° fouth of the zenith. Glades, diverging from that 
point, extended to 15° in length, in every direction. After re- 
maining in this ftate about feven minutes, the northward radii 
recoiled towards the centre. The whole phenomenon, ‘from 
that time, decreafed rapidly. At 8"20', nothing more than a 
common Aurora was vifible. The ftrie from weft-north-wett 
were very red, and attended with corrufcations. At 8™° 26’, 
the height of the luminous arc not more than 40°. Two or 
three {mall ftrie ; alfo, very thin white corrufcations obferva- 
ble, whofe horizontal extent was from weft to north, and ver- 
tical to 10° fouth of the zenith. At 8 30’, corrufcations 
-ceafed, and the light in the north fcarcely fo much as to attract 
notice. At 8" 37’, the light increafed.—Strie began to afcend 
from the eaft, very red.—The general arc appeared to generate 
new ares, which travelied fouthward, till the uttermoft reached 
the zenith at 8-43’. Between the arcs, which were not quite 
regular, proper {ky appeared,—in fome parts, 5° in width, in 
others 3°. At 8" 46’, regular ftrie afcended from north-weft 
to eaft, to 5° fouth of the zenith, and terminated in a feg- 
ment of -a circle, whofe diameter was about 9°. - A quantity 
of the vapour, in appearance like a fmall, thin, white, irre- 
gular cloud, colleéted-at about 6° fouth of the fore-mentioned 
fegment. At 854", the ftris continued ;—the fegment, in 
which they terminate, enlarged.—F rom nine e’clock, a gradual 


decreafe, till the whole difappeared. O&. 
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O&. 15. At 8"16’, a luminous arc commenced in a point 
within two or three degrees of the horizon, nearly eaft. 
Thence diverging, it paffed about 8° fouth of Pleiades, and 
proceeding between the ftars in Andromeda’s Shoulder and thofe 
in his left arm, croffed the meridian at about 13° fouth of the 
zenith, and extended to about 20° weft of the meridian. At 
5° altitude, the light was vivid and ftrong. From that height 
the light became more faint, till it became imperceptible 
at the afore-mentioned diftance weft of the meridian. The 
whole advanced fouth flowly, and difappeared at 8" 33’, Au- 
roral light was vifible alfo from north-weft to north. 

19. A fimall Aurora. 

Nov. 12. Ditto. 

14. Ditto. 

16. Ditto. 

19. An Aurora:extended from north-weft to north-eaft.— 
White, except a red fpot in the north-eaft :—and in the north- 
sveft, red and yellow. Strie,—numerous, but not long. 





March 9, 1782. A {mall Aurora. 


April 2. Ditto. 
A. Ditto. 
14. Ditto. 
May 9. Ditte. 


22. From an extenfive Auroral arc, {trie proceeded, till 
they almoft reached the zenith. Their motion, at firft, regu- 
lar, afterwards, flafhing and quivering. 

July 9. A-fmall Aurora. 

10. Ditto. 


Aug. 26. An Aurora. Striz,—-white but not long. 
S { Sept. 
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Sept. 13. An Aurora continued through the night. Its 
horizontal extent, from weft-fouth-weft to -north-eaft. Its 
complexion, white and vivid. Some ftrie, though not nume-. 
rous. In the weft, the dufky vapour, near the horizon, ap- 
peared in two fegments of a circle ; one extending fouthward, 
the other northward. 

14. An Aurora afforded a few ftric. One ftrie, generated 
from the fouthern limit of the horizontal light, afcended almoft 
to the zenith. It diverged very much in its afcent. After 
continuing at its greateft height for a minute or two, it fubfided 
to about 50° altitude. At 10" 30’, the lower part, at about 
15° altitude, became detached from the light below, and in 
the form of a narrow glade, remained fufpended for feveral mi- 
nutes, and then vanithed. 

22. At ten o'clock, a yellow ftria of Auroral light appeared: 
fingle in the weft-fouth-weft, without any dufky vapour be- 
neath it ; but rifing from about 20° above the horizon, out of 
a fmoky haze, and afcending to. 55° altitude. It continued 
bright a few minutes, and then became faint.. Three fmall 
{trie, at a {mall diftance weft of the former. After a continu- 
ance of about a quarter of an hour, the whole difappeared.. 

29. A {mall Aurora. 

30. An Aurora—Inconfiderable through the evening. At 
twelve o'clock, {trie were numerous, frequent, and their mo- 


tion brifk and undulatory. 
Oct. 2. A {mall Aurora. 
9. Ditto. 
10. Ditto. 
26. Ditto. 
Jan. 26, 1783. Ditto, 
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Feb. 2. <A {mall Aurora. 


21. Ditto. 
27. Ditto. A few white ftriz. 
March 2. Ditto. 
9, Ditto. 
27. Ditto. 


29. An Aurora was vifible at the horizon, extending from 
north-weft to nearly north-eaft. The whole arc, included 
within thofe limits to about 12° altitude, quite luminous. 
At 7"20’, the ufual dufky appearance commenced at the hori- 
zon, and increafed till it,became about 15° altitude. Light pro- 

ceeded from the upper part, not as from the periphery of aregu- 
lar arc, but from different heights. Striz, frequent and difcon- 
neéted, often appearing like rare white luminous clouds, varying 
their pofition and continually rifing, till 7" 50’ they reached the 
zenith. Stri#more prevalent, pafling the zenith. At8 ,appeared 
a detached bright Auroral cloud in the fouth-eaft, within about 
30° of the horizon.—Ancther long fimilar cloud in the fouth- 
weit, pafling {wiftly downward to the fame diftance from the ho- 
rizon ;—thence, with a quick motion, weftward ;—then vibrat- 
ed from eaft to weft in an arc of feveral degrees. Each Ayroral 
cloud frequently difappeared in an inftant, then revived with equal, 
or fuperior, luftre.—Thus they continued a few minutes, and 
then entirely vanifhed. The ftrie, which were hitherto frequent 
and brifk, tho’ irregular, appeared to collect at about 5° fouth of 
the zenith, and there formed a large body of light.—-Soon fuc- 
ceeded new fhootings of ftrie,—ftrong and regular ; and below, 
them, a frequent flafhing of light. Between the ftrie and Ju- 
miunous glades was the fame dufky appearance, as in the cloud 
near the horizon. At 8» 15’, acorona formed at about 3° 
S f2 | fouth 
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fouth of the zenith, furrounding a fmall unilluminated circle. 
Dilated ftriz proceeded from. it in every direction. The corona 
foon changed its form, and became two fegments of a circle, 
convex towards the centre of the corona. Radii proceeded 
nearly north and fouth, diverging. ‘Thefe prefently ceafed. 
At $" 25’, faint glades of light remained near the zenith, en- 
tirely detached from a large body of light extending from weft- 
north-weit to nearly eaft.—Thefe in a tremulous motion, and 
frequently {hooting very nimbly with increafed luftre. At 8* 
40’, light fhooting brifkly from eaft-north-eaft in their glades, 
a little fouth of the zenith, to about 18° weft. Several ap- 
parently compact fpots of light near the zenith, below which, 
corrufcations were very brifk. Calm till 8° 45’.—-Wind then 
frefh from weft. At 9® 30’, the Aurora, for three quarters: of’ 
an hour paft, having been upon the decline, fettling down into’ 
a general body of light of a dull appearance, without a very 
dufky cloud near the horizon,—now re-commenced in vivid: 
{trie from the top of a black arc, about 25° altitude. At g* 
35’, the ftriz, frem fhooting very nimbly, became corrufca- 
tions, —pafled- confiderably fouth of the zenith, and continued: 
feveral minutes in very quick vibrations. At 950’, no uni- 
form dufky appearance near the horizon,—the light appearing 
in detached clouds from thence upwards, dancing and flafhing 
tothe zenith. Atio*15’, fubfided intoa general body of light. 
March 30. A {mall Aurora. 


April 3. Appeared a number of Auroral fpots. After a 
fhort continuance, they vanifhed. No other Auroral light vi- 
fible. 

7. In the beginning of the evening, appeared’a common 
white Aurora, forming an agreeable arc at about 20° altitude, 

: extending 
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© 


extending from north-weft to north-eaft, fupported by a thick 
dufky cloud, as ufual ; through which feveral ftars were plainly 
vifible, efpecially one very near the horizon. At eight o'clock, 
ftrie began to fhoot. From 8"15’ to 830’, the light fhot 
into different forms, detached in large fpots or clouds. At 8™ 
30’, a column of light arofe from weft-north-weft ; and, paff- 
ing about 15° north of Procyon, extended feveral degrees eaft 
of the meridian. At the fame time, another column afcended 
from nearly eaft, at a confiderable diftanee fram the: horizon,— 
paffing a few degrees fouth of the other, and terminating a little 
weft of the meridian. Thofe parts of the heavens included 
between the Auroral clouds, had a fimilar appearance with the 
dufky cloud, which ufually appears beneath. an Auroral arc, 
Stars were very vifible in thofe included parts. The two co- 
lumns from eaft and weft, moved flowly fouth a few minutes, 
and then difappeared. Afterwards, the light decreafed.till nine 
o'clock, when it became an ordinary Aurora, 

April 11. A-fmall Aurora, 

27. Diteo.. 

May 13. An Aurora commenced ‘in the beginning of the 
evening ;—afcended in {trie ;—afterwards changed into whitifh 
clouds, very thin, and in detachments: pafled the zenith,—tra- 
velled fouthward, and continued vifible within 20° of the ho- 
rizon. It foon declined, and in a little time.was reduced toa 
common Aurora. 

29. A {mall Aurora. 

Aug. 1. Ditto. 

16. Ditto. 

19. Ditto. 
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XV. Meteorolgical Obfervations at Ipfwich, in 1781, 1782 
and 1783. Lat. 42°38'30"N. Long. 70°45’ W. By the 
Reverend Manassen CuTier, F. A.A. and M.S. and 
Member of the Philofophical Society at Philadel phiae 


HE thermometer ufed in the following obfervations, was 

made by Gilbert, on Farenheit’s {cale, with a tube four- 
teen inches in length. It is placed in an entry-way, remote 
from fire or the rays of the fun. The barometer is of the 
portable kind, made by Hair. The quantity of rain is mea- 
{ured by an ombrometer, made of tin, twelve inches {quare at 
the mouth, the fides of which are perpendicular. The rain 
falls through the mouth into a funnel, which conducts it into 
arefervoir, where itis fecured from evaporation ; and is, after- 
wards, decanted off and meafured in a three-inch cubic meafure. 
It ftands firmly fecured, in an open fituation, with the mouth 
about two feet from the ground. The quantity of water con- 
tained in fnows, is generally afcertained by taking the cubic 
meafure of a column of fnow, at its mean depth, from the 
furface to the bottom, and diffolving it in the ombrometer. 
But as {nows frequently fall one upon another, or are accompa- 
nied with rain, there is great difficulty in afcertaining, with ex- 
aétnefs, the quantity of water that falls during the winter. 

In the account of difeafes, not every diforder that occured, 
but only fuch as were moft prevalent, ase inferted. Edward 
A. Holyoke, M. D. favoured me with the account of difeafes 
in Salem ; Dr. Jfaac Spafford with thofe in Beverly, and Dr. 
Etifha Whitney with thofe in Jpfwich. 


Davs. 
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Wind. 
NW. 
SW. 


SW. 
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SW. 
WwW. 


NW. 


N. 
SE. 


W. 
W. 
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W. 
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Weather. 


Fair. 

Fair. 

Cloudy and fnow. 
Clouds & © fhine. 
Fair, pleafant. 
Fair, fine day. 
Clouds and rain. 


Fair. 


Cloudy, fnowed a 
little. 


A little fnow, then 
rainy and foggy. 


Pair, high wind. 


Fair. 


\ Fuir. 


Snow p. 1. & moft 
of the night. 


Fair. About 5 
inches of fnow on 
‘the ground. 


Clouds & @fhine. 



































Days. H.[Ther Wind. | 
8! 21 
of 11 23 | NW. 
10] 28 
8} 21 
is} 1}27 | NW. 
10} 28 
8) 27 
194 1135 | NW. 
10, 34 
8) 27 
20} 2! 36] N. 
re 
3 
a} 2'39 | NE. 
10) 39 
8. 36 
224 1,33 | NW. 
10; 37 
wad 23! | NE. 
3) 7137 | Nw, 
10: 30 
8, 29 lwsw. 
24) 3/34) w. 
“a 33 
31 
54 1| 35 NW. 
9 31 
, 2 
264 1) 31 |) NW. 
LO, 32 
f 8 27 
274 2! 32 N. 
L 9! 36 
of 341 sw. 
ak Be 5G 
. / 
( 8 32 
294 1) 37 SW. 
L 10} 37 
8) 32 SW. 
30) 1139 | Nw. 
Ca a8 
2% 
Bt 1) 31 | NW. 
L tc} 31 
Highet, 
Therm. < Lowett, 
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Weather. 
Clouds & © fhine. 
In the evening 
Aurora Borealis. 


Fair. 
Fair. 
Cloudy. 


Snow; rain; foggy. 


©fhine ; clouds ; 


{fnow. 
Snowed ; wind very 
high. 


Clouds and fnow. 
About 6inches of 
fnowonthe ground. 


Fair. Faint Aurora 
Borealis at night. 


Fair, pleafant. 


Cloudy ; at night 
rain. 


Fair, fine day. 


Fair. 


Rain ; fair ; high 
wind. FaintAu- 
rora Borealise 

Fair. A very faint 
AuroraBorealis. 

A.M. Noon. P.M. 
4o° 49° 43° 
18 23 23 


| Mean ftat. 32 364 33 


The month, in general, open and mild. The frequent {mall fnows that fell, foon melted. Some 
<lays as pleafant as April. 
Difeafes inJpfwich ; worm cafes, fome fevers, frequent abfceffes, cephalalgias, ophthalmias—Healthy. 
Difeafes in Salem ; ophthalmias,a few pleurifies and peripneumonys, a few vomitings and purgings, 


and worm cafes. 


Difeafes in Beverly ; pleuritic and peripneumonic fevers, worm cafes, vomitings and purgings. 


Tt 


Days 





ate . 







338 © Meteorological Obfervations for February, 1781. 


Days. H.[Ther. Wind. Weather. Days. H.jTher.]| Wind, Weather. 


8} 28 | 

i SW. . 39 W. Fair At ni x} e 

. . § on 

| 36 . ree { . 4°) Nw. | Aurora Borealis. 


3° | ssw.| ».. 
os * oahu Rain, foggy. 
41 

45 63 Wie air, a very fine day. 
82k: 


2 

os NE Mild fn. ftorm ; fnow} 
30 * | fell 6 inches deep. 
27 
35 
34 
31 
35 . | Farr. 
32 
28 
32 . | Very clear. 
33 
3° 
35 - | ©fhineand clouds. 
36 
23 Very cold wind. Ther. 
20 rem. out of doors, the |) 
mercury ftood at o, at 
el 4 after 9 o'clock, A. M. 


S. Clouds; fnow ; 
SE. Othine. 


Thunder &lightning 
in the morn. clouds 


and @fhine p. ™. 


w 
—_— 


ro, &€O™ MDOe WOK WOM DOK DOK DOK CMOOKr DOK DO 


W. 
NW. 


w& 
= 


Fair, very cold. 


» 





Ww. Fair a.m. Rain in 


the evening. Snow and rain. 


WwW 


_ 


io.) 


Fair. 


a 


W. Fair. 


~I 





Snow & rain; fhow 
fell about 6 inches 
deep. 


E. 
NW. 


oo 
= 


NE. | Hail and rain. 


S 


SW. 
W. 


19 Severe fnow ftorm; high 
22 =. | winds; fno.much drifted, 
20 about 16 inches deep. 

27 
24 . | Fine fair day. 
23 
t4 
23 . | Fair. 
21 
19 
28 Fair. 
32 
3 _ | Fair. NW. } Fair. 
$1 


Fair. 


Oo 


SW. 


W. Fair. 
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W. es 
| NW. Fair. 
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W. 


aAnci 
SW. Cloudy a 
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a.m. Noon, p.m. 

AN Highelt, 41? 45° 43° 
Thermometer. ¢ Lowefi, 14 20 20 
Mean ftat.30 34 33 


- sned wis sor nie a , 
Mit .f L s ie oe os po MARES. AG ntA. 

The Pround covered with fnow during the month 

Difeafes in Ipfwich ; fome remittent and bilious fevers, pulmonary phithifes—Very healthy. 


Difeafes in Salem ; ophthalmias, chicken pox, abfceffes, a few anginas, pleurifies, hamezptecs. 
Difeales in Beverly ; Low remittent fevers, abfeciles, rhumatifins, 
. Days, 
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Days H.(Ther] Wind. 
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Weather. 


@fhine ; clouds ; 
rain. 


Clouds ; rain and 
hail. 


Fair ; wind high. 
Fair. 
Cloudy, fnow. 


© fhine and clouds. 


A n.e. fn.ftor. wind 
very high; fnowfell 
4 inches deep. 


Snow A. ™. 


© fhine and clouds. ° 


7 
I 
If 2 
27 
7 6 NW. Fair 
9 ‘ > ? Palr. 
ay TY ST Ww. 
10, 34 
| 
Lad I = mN 
| 3°) NW. | x: 
10¢ 1, 39] yy air. 
10, 38 
7. 34 
rl 11 421 NW. | Fair. 
L 1°, 43 
- 2¢ S 
| 4) 92) W. Fei 
t2< J 40 Sw alr. 
| th) 42 
f 7; 37 i #: 
i3 *) 4! i NW ' Pair 
! 
| 10} 37 
rf mia 
a2 11371 SE Snow aitd ras 
ee 
err 39 
f | 4° i sw thine 3; rain, 
Sq 1) 5°) NE. fogey. 
, fi} 4; 
f 7 46 
16 < I 47 NW LaAalt 
Li ~- 
The weather frequently cold 
vround at the clofe of the month, 


Difeafes in Z/fwich ; bilious and peripneumonic fevers, pallies, wo-m ca. 
i cholics, werms. 


Difeafes in Salem ; 


angiuas : pleuritt i. 
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Days. H.jTher| Wind. 


471 SW. 


45 | NE. 


48 | NW. 


4. ] NW. 


40 |] NW. 
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‘Hichctt, 


Lowett, 


Mezn fia’. 


dy and bluftcring, but no very violent ftorms. 


afes, 


Difeafes in Beverly ; mixed fevers, chronic rhumatifms, worms, anginas. 
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Weather. - 


Fair. 


Clouds ; rain ; 
© fhine. 


Rain ; wind high ; 
© fhine. 


Fair ; high wind, 
Fair ; wind high. 


Fair. 


Rain; fnow; 
mitty. 


Fair. 


Fair. 


Rain; fnow at night, 
tell 2. inches deep. 
Fair. Aur. Bor. at night ; 
a bri. glade of light from 


s.£.to N.wW.acrofs hemil, 


Snow & rain ; wind 
exceflive high. 


Squally,:. © thine. 
At night a faint 
Aurora Borealis. 


Tair. 


Fair. 


a.m. Noon. p.m. 


45° 50° 47° 
27 42 29 
30 49 = 38 


Froft nearly out of the 


Deye 


340 Meteorohgical Obfervations for April, 1781. 


Days. * Ther.) Wind. Weather. Days. H.|Thery Wind. Weather. 
137] ny 42 

45 ~ ip) Fair. 16 49] NE. Fair. 
45 10] 44 
38 Violent ftorms of 41 
40] NE. | rain, fnow & hail ; 46 O‘thine and clouds. 
39 high wind. 45 


381 N. | Very high wind ; 46 


40 50 : Fair. 
40 fome fhow & rain. 47 


37 45 : 
43 W. 47 Rain. 
4° 44 
41 42 
521 W. Fair. 43 : Small rain. 
5° 43 
45] Nn. 45 
5°! NE. 49 
48 47 
45 45 
49} NE. | Fair. 49 
46 47 
44 
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© fhine and 
clouds. 
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Fair. 
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© fhine and clouds ; 
very high wind. 
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491 NE 
45] oy, | Small rain. 
46 SW. 

- WNW Fair ; exceflive 
sh ; high wind. 
46 S. 
42 : 
43 | NE. | Very rainy. 
42 
42 
49 Fair. 
45 
43 


© fhine and clouds. 
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Rainy. 
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Clouds and © fhine. 


Fair. 
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Clouds and © fhine. 
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= 
tN 
N 

1 


_ 


nN 
i <) 


Cloudy. Fair. 
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r. 4} Fair. Cloudy ;foggy ; rain. 
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a.m. Noon, P.M. 

Higheft, 55° 58° 56° 
Therm Lowelt, 37 40 39 
Mean itat.44 48 46 


Very bluftering and cold the greater part of the month. Vegetation very backward. 


Difeafes in [pfwich ; pleuritic and peripneumonic fevers, bilious diforders—Healthy in general. 
Difeafes in Salem ; pleurifies, peripneumonics, coughs and colds, anginas, pulmonary phthifes, hz- 
Anzptoes, worms, a few mild, pucrid, ulcerated throats—Sickly for the feafon. 
Adiieafes in Beverly ; pleurifies, peripneumonics, coughs, colds, anginas and hemezptoes, 
Days 

















Days. H.jTher|Barom. Wind. 
6) 54 
7 1] 60 W. 
9} 5 
7| 5° 
22 1| 62 SW. 
9 60 
57 
3} | a2 Nw. 
10] 58 : 
7) 5° NW. 
4 1155 Ww. 
11] 51 
7} 52 . 
s 11 33 SW. 
10) $7 ; 
6] 53 
64 2] 62 S. 
9} 58 
61 55 
72 2158 ESE. 
10] 50 
7) 47 
| 2} 48 NE. 
11] 47 
6} 45 
94 | 44 N. 
TO} 43 
6} 43. 
10% H4 NE 
9) 45 
6) 42 
of 1} 54 NE 
QO} F2 
§ a 40) 
12% 1} 50 NE. 
U ol 52 
6) 49 {29:96 
13 1) 54 97) NW. 
kof 52) 98 
Gab 80°08} NW. 
i4 2} 62 29,98 Rate 
bi 3k Fue 
154 FH 67 sr W 
10] 67 50) 
6] 60 71! . 
1} 63] 69 a 
10! 62 764 ~~ 


The month, in general, cold and wet. 


Jater than ufual. 


Weather. jjDays. 








© thine & clouds. 18 
Fair. 19 
Fair. Violent whirl- 
wind from NW, |] zo 
to SE. 
Fair. 21 


Fair; wind high. 


v 
tv 


Clouds & @fhine ; 
high wind. 


Very rainy. 
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Exeeflive ram—a 
very great quaatity 
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fell in 48 hours. 
© fhine and-clouds. }| 26 
' Fair. 
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io 9) 


' Clouds, fmail rain. | 





Clouds and © fhine. 
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Fair. 1 17 } 


: Clouds and © fhine. 29 i 
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Fair. 30< I 
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| Fair. 31 ! 
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Meteorological Obfervations for May, 






herfBarom.} Wind. 
58 129,83) Nw. 
59 oof FF. 

58) 87 

56} 90 

62 gif NE. 
57 3 

54 13° - 

65 |29,86] SW. 
62 8¢ 

58] 8 

67 sel W. 
69 4¢ 

65) 55 

61 6c nf 
66 66 . 

59} 97] NE, 

= SW. 
56 130,21 

62. % 

62 16 ae 

57 20 : 
55 zO 

61 15] NE. 
53 1c 

52 03 7 
52 129,96] NE. 

52 go 

53 ge 

58 89] W. 

57] 88 

57 9! 

66 86] SW. 
65 ge 

61} 99 

77 65; WSW. 
71 80 

67 85 

81 55, SW. 
71} 65 
68 85 : 
74 671 SW. 
68 80 

65) 95). 

65 130,05] W. 

63 | 








Highelt, 


Therm. Loweft, 


Mean ftat. 
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Weather. 
Rain, thunder and 
lightning. 


©fhine and clouds. 
Fair. 


© thine ; 
{mall rain. 


‘Clouds and 
Ofhine. 


Clouds and Ofhine. 


‘Ofhine and 


clouds. 


Ofhine and 


‘clouds. 


Very rainy. 


Pleafant, fair. 


Fair, a very fine 
day. 


Fair. 
Clouds and @fhine. 
© fhine and clouds. 


Fair. 





Aa. ™. Noon. p.m. 
=. 7 gt 
42 44 43 
55° 57 58 


Vegetation very backward—grafs fhort and thin—Indian corn planted much 


Difeafes in Jp/wich ; continued and remittent fevers, peripneumonies, rheumatifms, palfies, worm cafes. 


Difeafes in Salem ; convuliions, vomitings and purgings, worms, pleurifics, rheumatifms, feveral mild dyfenterics, 


wfceffes, coughs and hemoptoes. 


Difeafes in Beverly ; pleurifics, convulfions, worms, rheumatifms, 
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Days. 
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Meteorological Obfervations for fune, 1781. 


| Wind. Weather. Days. H. Ther. Barom. Wind. Weather. 


; 6 29573 
E. Fair. 16 69| NW. Fair. 
I 77 


is W. © fhine ; clouds ; 
72 SW. , {mall rain. 

73 s Cloudy ; 
: rain. 


is wsw. © fhine ; clouds;rain; 


61 wind very high. 


No ns 


© fhine and clouds. 
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Fair. 
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_— 
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Fair. 
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NOwn AYO WN 


ms 


72 : P ; 
: Fair, wind high ; 

°5 NY Aurora Borealis. 

7 

88 © fhine and clouds ; 
68 é at night, thunder 
and lightning; rain. 
84 NW. | Fair ; cool ; very 

W. windy. 


Fair. 


a | 
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12) 


NAO N 
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Cloudy ; foggy. 


LS) 
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’ 


Cold N.E. ftorm, , 


very rainy. ‘ 
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tv 


Rainy. +f 
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Ww. Fair, windy. 
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80 ; ‘ 
Fair ; cool air ; very 


Mitty. 
W. ee W. drying wind. 
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Ofhine, clouds, 80 


hund sw, | Fair 5 clouds ; thun- 
thunder. , 


WNW der & light. windy. 
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SW. | @Ofhine ; clouds ; 
NE. fmall rain, 
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NW. Fair. 
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NE. | Very.rainy, wind 


Sw. Fair. high, 
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@fhine andclouds ; 
very fultry. 


SE. Mitty ; 
SW. {mal! rain. 
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A.M. Noon. P.M. A.M. Noon. P. M. 
' HigheRt, 70° 779 73° 30,22 30,06 30, 18 
Therm. Barom. 


Lowett, ss  \ee es 29,41 29,27 29, 44 
Mean ftat. 62 68 62 29, 78 29,69 29, 76 


Grain, in general, very fine. Indian corn low for the feafon.—Very little thunder and lightning. 


5; pleurifies, peripneumonies, worms, abfceffes, rheumatifms. 
| ae 1;. } . raniitine rieh yinoe le ifie hthal "29 bfceff heut iff 
fevers, diarrheas, vomitings with purgings, pleurifies, ophthalmias, abfcefles, rheumatifms. 
'y ; much the fame as in Salem, 
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Wind. 
NE. 
SW. 
W. 


NW. 
SW. 


NNW. 





SSw. 
W. 
SW. 


SW. 
N. 





very fire. 


tal!< 
Olay 4 
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rene 


Weather. 


Fair,.a fine day. 


Ofhine ; ».M. a 
thunder fhower. 


Fair. 


© fhineand clouds ; 
brifk air. 


Fair, fultry. | 


Smoky,coolbreeze. 


Fair, fmoky and 
fultry. 


Hazy, very 
fultry. 
Fair. 


© fhine and clouds ; 
cool air. 


Mifty morn; fhine; 
cool air. 





fhine and clouds. 


Fair, very fultry |} 
and dry. 


Cloudy ; high wind.) 


Plentiful rain. 
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7° 
69 
70 
81 
78 
69 
68 
65 
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70 
77 
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73 
79 
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71 
68 
79 
74 
7° 
S1 
73 
7I 
75 
73 
6g 
74 
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Days. H.\Ther. Barom. 
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Meteorological Obfervations for fuly, 1781. 


Wind. 
29,60 NW. 
571 N. 

53 

56 

36) W. 
41 

67 

66| NE. 
71 

83) NW. 
7?) SE. 
85 

go 

74) SE. 
86 
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50) W. 
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82 
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61 
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Weather. 


Mift and rain. 
Fair, fine day 
Very rainy, 
Fair. 
Fair. 
Ofhine andiclouds. 


© fhine and: clouds. 
@thine.and clouds; a 
fmall fprinkling of 


rain. 


Cloudy, fmoky -air. 
> thine.and. clouds. 
@ thine and clouds, 


© ‘thine and clouds. 


Fair morn, cloudy 
afternoon. 


© fhine&clouds. p.m. 
a plentiful fhow.of ra. 
without thun.or ligh. 


fhine and clouds. 


RParom 
A.M. Noon. BM. 
a~ f a ~ ay — 
34,20 29597 39,05 
29,28 29,19 29,19 
29,75 29:57 29,08 
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epeated rains and great dews Eng- 
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The air frequently much loaded with vapour. 


Meteorological Obfervations fir duguf, 1781. 


|Barom. 


29556 
53 
68 
70 
63 
81 
go 
70 
so 
80 

65 
68 
84 
60 
75 
74 
51 
5c 
57 
36 
85 
85 
06 

ti 


39 
4 
65 
62 
go 


02 





Wind. 
NNE. 
NE. 


NNE, 
SE. 


E. 
SE. 


SE. 
SW. 


WNW. 
SW. 


NW. 
SW. 
SW. 


Ww. 
SW. 


W. 
SW. 
NW. 


N. 
NW. 


E. 
NE. 


Ww. 





Garden efculents very plenty. 


Weather. 
Fair ; very fmoky 
P, M. 
Fair, fmoky. 


Foggy morn; fair ; 
at night sain. 


~ fhine and clouds, 
_fultry. 


Fair; veryfultry. A 
very curious Aur. 
Borealis at night. 


© fhine.and clouds.}}] . 





Fair, ftill very fultry. 


Fair; ther. outdoors, 
and in thefun, merc. 
ang.atiod°at 5 P.M. 


Fair, brifk air. 


Fair ; brifk wind; 

cool ; a very fudden: 

changeinthe weather 

Windbrifk ; © thine 
and clouds. 


Cool, very fmoky, 
clouds and © fhine. 


Plentiful rain lait 
night & this morn ; 
clouds and © fhine. 


©fhine-; Aurora 
Borealis at night. 


Fair. 





Foggy morn. © fhine 
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Hig. 


Low. 


61 
68: 
67 
65. 
71 
67 
66 


69 





M. ftat. 68 


Ther.| 


734 


Barom. 
30,14 
ro'e) 
fore) 
06 


29993 








Wind. 
W. 
SW. 


E. 


E. 


NNW. 


WNW. 


N. 


NNW. 


N. 


NW. 
SW. 


WNW.) 





SW. 





- P.M. 


Difeafes in Jpfwich ; diarrhzas dyfenteries, cardialgias, anginas—Hcalthy. 


Nifeafes in Salem ; 


,Wifeafes in Beverly ; putrid fevers, diarrhxas, and dyfenterics, 


83° 
64 
70 


Not an inftance of thunder and lightning. 


vomitings and purgings, coughs, abfceffes, fevers, choleras, abortions. 





Weather. 


Clouds and ©iflune. 


© fhine. 


@fhine and clouds, 
rain afternoon. 


Fair. Aur. Borealis 
which continued 
‘thro’ the night. 


Very clear. Aurora 
Borealis at night: 


Fair. Aur. Borealis 
.at night. 


Cloudy. 


-, Clouds and © fhine. 


Clouds and © fhine. 


¢ fhine, clouds, 
rain at night. 


Foggymorn;©fhine; 
ihower at night. 


Fair. 


SW. Clouds and @thine 


Clouds and © hhine. 


Clouds ; pientiful 
fhower. 


Barom, 
Noon. 
30,02 
29,06 
29,66 


A. M, 
30,14 


29539 
29,81 


P. Mf. 

30,10 
29,1f 
29,67 


Salt grafs well grown, 















Meteorological Obfervatiens for September, 1781. 



































Days. H. Ther,!Barom.) Wind. Weather, Davs. H.,\TheryDaromy Wind. Weather. a 
6' 63 [29,93 7} 63 }20577 re lea A 
12 2. 69 82;WNW. Fair. 162 1477 40) W. windy ; PR ae wy Leet 
The OE» ya ‘ a 
6, 61 95 ) 21 wr : ae 
:) 1} 68 72 a | © fhine and clouds. “} 1| 61 98 "3 © fhine and clouds. hey 
10] 68 64 : 10] 56 | 30,03 ‘ ; 
6} 66 69 7158 129,93 E. Veryrainy,with high i 
32 1| 76 44| SW. | @fhineandclouds. j] 182. 1] 60 70 w wind;fair; brightAu. Ail 
9} 72 45 9 61 62 * | Borealis at night. i 
7173} 4° mae ‘ 5° 72 : a 
44 2} 81 25 ae ys pt ta Hig 2/71 48 oe Very clear. i" 
FL a fag eae ro i a 
5 13900 7 3 r ‘ ’ Af 
s} 1] 70 NW. | Ofhine andclouds. 20} 1159 9 Reb it Cloudy, a little rain. Hy 
9}63} 27 9157 1301 ) i¥ 
7459 34 7155 O4 7 . a 
62 1}67 15 NW. © fhine and clouds. }}] 212 1] 54 129,99 ne a rd oT if 
9| 65 oa W. 10] §1 {30,07 N. fair. Rt 
7] 65 00} g {© fhine; clouds; rain 6} 47 21 Very fmall froft in an : 
74 1| 74 {29551 ows. | at night with high |] 222 2] 53 13{ NW. | the morn. Ofhine if th 
11} 73 pee * | wind. 10] 54 20 and clouds; wmdy. ‘dp ; 
7, 7° 58 7| 50 25 bi 
$2 1] 66 80 plus Fair, windy. ss} 2] 63 129,93] W. Fair. iy 
10] 61 130,14 : 9 63 | 94 x 
8} 58 14 ! 57 130,10 . 
2} 2} 64 20} NW. Clear. +s} 1/68 {29,91,}WNW. Fair. 
| g| 62 28 9} 63 130,00 
74 61 25 6} 59 os Fair, fine day. Aur. 
10<¢ 2] 65 og) SW. Fair. 254 2] 74 |29,50] SW. Bdreslis at aight 
9} 62 07 9} 70 60 - 
7 62 29,92 6 64 67 
a} 11 69 60] SSW.| Clonds, rain. 6} 1} 62 7IIWNW),) Fair, wind very high. 
10] 69] 42 91571 94 
1.83.3 ....°0 : fe 981 Nw. | thine and clouds ; 
124 1) 64 sol SW. | Clouds, © thine. |] 272 1} 58 81 Wwsw : cht , 
9| 62 &3 0] gy 66 | rain at night. 
7} 80 95. r 7) 56 61, 
13 2! 66 82 bit © fhine and clouds. jj} 28 1) 65 47) NW. | Fair, fine day. 
10, 62 92 : 10} 60 65 
71 5.7 13907 ) 7155 741 NN ae. 
id 1} 59 29,92 W. Fair. 25) 2; 60 60 og — 
bio 65 305, . ¢ 9 54 
7162] 0% 715 Sol 
154 11 74)29,76| W. Fair. so} 2+ 5% Tn | ©fhine and clouds. 
1c] 691 = 80 9) 55 130,031 
A.M. Noon. P.M. A.M. Noon. P.M. : 
Higheft, — 739 779° 77% € 3% 34 30,20 30, 20 
Therm. ¢ Loweft, 47 53 51 Barom. <29, 40 29,25 29, 48 
Mean flat. 60 66 63 {29,90 29,76 29, 84 
Very little rain. Fine weather for ripening Indian corn, and making falc hay, of which there are good crops, y CAR: 
Garden-fruit plenty. ba 
Difeafes in Ip/wich ; diarrhoras, dyfenteries, vomitings—Very healthy. 
Difeafes in Salem ; dyfenteries, vomitings and purgings, choleras, abfcefles, diarsheas, 





. _ Diicafes in Beverly ; dyfenterics and diarrheas, low fevers, 


Uu Daye 
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Weather. 


Fair ; a fmall froft 
this morning. 


© fhineand clouds ; 
rain at night. 


Foggy; fair; fhower 
at § o’clock. 


= faine and clouds. 


Fair. Water a little 
frozen this morn. 


Clouds and briik 


wind. 
Fair. Small Aur. 
Borealis at night. 


Fair. 
Fair. 


Fair, 


Several. fhowers ; 
fome thun. & ligh. 


© fhine,clouds’; rain 
P.M.withthun. and 
ligh. & high wind. 


.|Clouds and ¢ fhine. 


Fair; at nightavery 
_ curious Aur. Bor. 


®fhine and clouds ; 





: very brik wind. 


Fair. | 
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Low. 40 
M. fiat. 50 


Barom.} Wind. 
29,80 “anal 
871 w. 

o4+ 


30,01} anor, 
30,00 ; 
o7! ,, 
03] Ne 
13) , 
06 
29,73} SW. 
59 
57 
. 43iwsw. 
66 
95 
96 
30,19 
37 





92 
82] W:- 
93 
30,02 
29,87] SW. 
94 
Therm. 








A.M. Noon. P.M. 
Hig. 63° 72° 69° 


47 645 
56 54 





Weather. 


Rainy morning, fair. 


‘Clouds ; rain p.m. & 


thunder at night. 


‘Clouds and ¢ fhine. 


FaintAu. Bor. at nig. 


@ thine & clouds ; at 
nightthun. & light. 


@fhine and clouds, 
fine day. 


Ofhine and clouds. 


© fhine and clouds. - 


. 
*§ Clouds, rain aftern 


Fair, fine day. 


Clouds, rainy aftern. 


Clouds and © hhine. 


Clouds and Othine. 


Moderate rain: 


Fair, brifk wind. 


‘Fair, fine day. 


Barom. 
A.M. Noon. P.M, 
30,68 30,45 30,55 
- 29,49. 29,17 29,20 
3°,0L 29,93 29:97 


More thunder and lightning in this mopth than during the whole fummer. Several frofts ; but many of the mere 
hardy flowers ftill remain uninjured. Garden efculents plenty. Indian corn well ripened, and a good crop. 


Difeafes in Zefwich ; a very few dyfenteries and diarrheeas, low fevers—Very healthy. ; 
Dileafes in Salem ; dyfenteries, vomitings and purgings, choleras, abfceffes, diarrhecas, fevers, abertions. 
Dikcales in Bever!y ; bilious cholics, fome aervous fevers. 








Days, H.;Ther, Barom. Wind. 
8} 48 | 30,04 
2151 |29,93] N. 
10] 53 66 
; 7| 52 55) ow. 
1) 54 6c E 
9) 53 7¢ 
8] 50 60 
34 149 si) N. 
10; 48 6c 
7145 | 63 
44 1146] 62) NW. 
9} 45) 7! 
7) 4% 73 
By 149 71) NW. 
10] 40 ve 
7) 39 74 
64 2)-43 71) NW. 
10} 44] 75 
9! 46 72 
7 1\ 47 6:] NW. 
10} 44 8., 
7; 42 81 ow. 
82 11 43 71 nw 
IO 40 Sr . 
9 35 9: 
94 1 36 o-| NW. 
9 33 9- 
8 31 /30,0 ] 
of 1 36 o2) NW. 
10 37 10 
8 33 12 
‘| t 35 10] NW. 
9 37 03 
8 35 
1.40 }29,83] NE. 
10 40 is 
9 38 33 
J t 40 93) NNE 
U to 39 
8 38 ]39,7 
m< 2 39 10, NNE 
10 39 12) 

8 37 17) 
sf 2 40 10 NW. 
1.37! 304 

{ Higheft, 
‘Therm. ¢ Lowett, 
Mean {tat. 


Mereorological Obfervations for November, 1781. 








Bluftering & fqually- 





' Fair and very plea- 





Weather. 


Cloudy ; very great 


quantity of rain at 


night ; wind high. 
Mifty ; at night 


very rainy. 


Very rainy, high 
wind. 


Cloudy. 








Cloudy & bluftering 


fant. 


Very bluftering and 
fqually. 


a 


Very chilly and 
bluitering. 


Fair, windy and 
chilly. 


Fair. 


Stormy, 


Cloudy and very 
chilly. 





Cloudy. 





Cloudy. 


A.m. Noon. P.M. 


a: Ser ie 
23 29 29 
37 40 39 


ays. H. 
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ny 
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19 
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“| 
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Ther. 


35 
41 
40 
37 
40 
41 
42 
42 


Barom. 


The greater part of this month very windy, cold and ftormy. 


Difcafes in [p/wich ; fome low fevers, coughs and colds. 
Difeafes in Salem ; pleurifies, abfceffes, anafarcas, coughs, ophthalmias, 
Dileafes in Beverly ; cholics, coughs, fome febrile complaints—Healthy, 
Ua 
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Barom.¢ Wind. Weather, 
3Or4¢ Fair, Aur. Borealis 

3 WNW. at night. 

33 

32 3 

23 a ©fhine and clouds. 

o7 
29;9¢ 

"92 save Clouds and Ofhine. 
30;03 ; 

oll w. Fair. Small Aurora 
29:95!wsw.| Borealis at night. 
30,07 

26 

28] NW. | © fhineand clouds. 

5c 

55 Cloudy ; at night 

36 Sa? fnow,which fell about 

21 * | 6 inches deep. 
79992) NW. 

a Wsw. Clouds and © fhine. 
30,16 

30} W. Fair. 

58 

84 

80! NW. Fair. 

80 

Lap Cloudy ; very rainy 

48) SW. night 

07 iit 
2933 7. 

40 oo * | Cloudy, rain. 
30,02! 4 

26! 

36, NW. | Fair,  brifk wind. 

59) 

62) N. Cloudy ; wind high ; 

52. NE at night very 

23 : rainy. 

29, 50) E 

4l NW Rainy & bluftering. 

67) : 

96! 

30,06, W- | Fair and -pleafant. 

22 
a.M. Noon. r.m. 

{ 30,84 30,80 30,80 
29133 29:40 29,60 
3293 29199 9 3008 





Days. 
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Meteorological Obfervations for December, 1781. 
























































Days. H.(Ther.JBarom.! Wind. Weather. Days. H.jTher.'Barom. Wind. 
8} 36 }30, 30! 8} 21 ‘30,30 
I { 2] 41 a3 ee © thine and clouds. |} 17 2} 26 NW. 
IO] 41 25 : 9} 31 40 
8/38] 20 | Ofhine ; f 8) 29) 47s 
‘2¢ 1] 40 14, NNW.) oon tsi gs, 18 ¢ 2] 30 67 pee 
10} 39 25 very ring. 9} 27 70 ° 
9} 37 x Sprinkling of fnow 9} 20 74) w. 
3 { | 37 ni | hia ae then rain. {} 195 24 32 S71 
10} 38 20 10] 33! 47 , 
8134) 33 ( 5) 37 20,81) op 
44 2/41 23} WNW.'6 fhine and clouds. |} sod 41 50 NW 
10} 40 21 11} 49! 80 : 
{ 8] 40 [29,73 NE. | Very fevere ftorm ( 9131 30,35 
§4 2) 41 4 nw of rain,with high || 21 $ 1] 30 50: NW. 
11) 38 62 "| wind. L 11} 28 72 
f 8} 35 82 S} 24 7°) ow 
6< 1) 36 82] W. @ thine & clouds. }{ 222 1} 27 60! ata 
Lit} 38 80 L 10} 30 a io 
2 7 7) ON. | Afprinkling of fow 5} 28 45! 
"4 138) SP nw. | lat night. 239 1/35{ 41, NW. 
it; 38 8c 9} 36 52 
* 8) 33 [30,05 i 8} 28 69 
$4 a] 34 o3 W. ©fhine & clouds. | af 2| 27 65| N, 
11) 37 23 9} 24 62 
8/31 26 8} 22 7O 
: > fhine andclowds ;' 7 
9 , | 34 7 WW. tot at night. 355 3) 36 69) NW. 
L 10) 36 04 ° II] 24 78 
8) 36.29,46] ,, f 8] 21 78 
LO j 1} 35 30 nae Snow, rain & hail. |] 26 ] I] 2 64) Ws 
L roy sty 55 3 | 11) 32] 45 
fT. ee See i in 
i { 2) 32 68; WSW. Borealis at night. |) 274 "| 32 z0' SW. 
II} 30 74 10] 36 04 
8} 27 68 81 35 |29,80 N 
124 2] 30 60} SW. | @fhine andclouds. |} 283 2 38 24! NE 
11} 31 79 11} 37 60 : 
8} 29 72 ( 8} 35 82 S 
139 2] 34 7a] SW. | Fair and pleafant. bas | 2} 38 49) Ww 
91371 80 10} 38 40) 
8) 34] 95 8) 34 130,20: 
149 1134] ot] SW. | Fair, pleafant. 30< I} 37 26 WNW. 
‘ot 38 96 . 35 44 
3] 27 98 f 32 40},, 
16 < 2] 31 go} W. Fair. 31<¢ 2] 36 10 og 
10} 30 |30,00 11] 38 129,73 : | 
6, alas: “WNW Clouds, fprinkting Therm. 
4 J - {now at nicht. A.M. Noon. p.m, 
l iol 3 rif of inow at night hes fae” ae? aa? 
Low. 20 26 24 
M. ftat.30 34 34 
The ground covered with a fmall quantity of fhow during the mo 
at any one time. 
Difeafes in Lp/wich ; colds, abfceffes, coughs, pulmonary confumptions. 
Difeafes in Salem ; pleurifies, catarrhal févers 


Veter 


Mulesles in Dever!y 5 chronic thermatifms, bilieus cholics, 


,» anginas, abfceffes, coughs, cholics, 


anafareas, 





Weatlier, 


©fhine and clouds. 
@fhine and clouds. 
Clouds and © fhine. 
Fog and mitft. 
Mott of the fhow 
gone at night. 
Fair. 
Fair. 
Fair. 
Cloudy & bluftering 
Fair. 
Fair. 
Cloudy and mifty. 
Very rainy. 


Small quantity of 
{now. 


Fair and pleafant. 


Snow and rain ; fog- 


gy at night. 
Barom. 
A. M. Noon. p.nas. 
30,78 30,69 30,78 
29,46 29,24 29,40 
30,1§ 30,01 30,15 


sth ; but not more than three or four inches deep 


Thermometer, 




















Meteorological Obfervations for the Year 1782. 


Thermometer. | Barometer. 
I 78 t. Greateft Leaft Mean Greateft Leaft Mean 

Height. Height. Height. Height. Height. Height. 
January, 49 18 34 
February, 45 14 32 
March, 50 24 38 
April, 58 37 46 
May, 77 42 57 
June, ee eee 30,22 20,27 29, 74 
July, 86 63 73 30,06 29,19 29, 67 
Augutt, Sy. Gs 793 30,15 29,06 29, 74 
September, 77 47 69 30,34 29,25 29, 83 
Oé€ober, 72 40 53 30,68 29,17 29,97 
November, 54 23 39 | 30,84 29,33 30,02 
December, 41 20 33 30,78 29,24 30,09 





Whole Year,87 14 51 


178 2.. 


JANUARY. 


Therm. Barom. 
A.M. Noon. P.M: A.M. —- Noon. P.M. 
Higheft, 44 45 44| 30,88 30,87 30, 83 
Loweft, 6 10 7| 29,92. 29,90 29,92 
Mean ftat.26 28 25] 30,37 30,36 30, 39 
The weather variable---frequent fnows and rains. Predomi- 
nant winds from W.to N..E. The mercury in the barome- 
ter ranged exceeding high. On the 23d, a fevere fnow-{ftorm, 
in which the fnow fell twenty inches deep---wind N. E. The 
two laft days intenfely cold. Forty-four inches of {now fell 
during the month---the ground conftantly covered. Fourteen 
days of falling weather. 
Greateft degree of heat on the 4th, at 1, P. M.---barom. 
at 30, 25---wind W.---fair. Greateft deg. of cold on the 31, 


at 8, A. M.---barom. at 20, 87---wind S. W.---fair. Barom.. 
393 97 


higheft on the 2d, at 8, a. M.---therm. 24°---wind N.---fair : 
loweft on the 25th, at 2, P.at.---therm. at22°---wind $.S.W. 
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In the evening of the 2d, a faint Aurora Borealis----wind 
5. W.---fnowed the preceding day in the morn.---the follow- 
ing rainy. Another in the night of the gth---wind N. W.--- 
preceding day mifty---fnowed on the four following days. 

Difeafes in [p/wich ; rheumatifins, palfies, coughs, ophthal- 
mias : In Sa/em ; cholics, catarrhal fevers, ophthalmizs, coughs 
and defludtionary diforders : In Beverly ; worms, peripneumonies 
and other pulmonic diforders. 


FEBRUARY. 


Therm. Baram. 
A.M. Noon. P.M. A. M. Noon. P.M. 


Higheft, 37 40 39] 39,99 30,93 30,83 
Loweft, 6 15 ‘18 ] 29,84 29,62 29,90 
Mean ftat. 27 30 30] 30, 38 30,32 30,33 
Bluftering, ftormy and cold----few pleafant days----ground 


covered with a confiderable depth of {now. Predominant winds 
from W. to N.E. Eight days of falling weather. Fifteen 
inches of {now fell during the month. 

Greateft deg. of heat on the 22d, at 2, Pp. Mm barom. at 
the loweft---wind S. W.---cloudy. Greateft deg. of cold on 
the 1ft, at 8, a. M.---barom. higheft---wind N. W.---fair. 

An Aurora Borealis in the evening of the 6th---wind N.--- 
the preceding and following days fair ; but on the third and 
fourth days after, it fnowed. 

Difeafes in [p/wich ; worm cafes, pleurifies—Very healthy : 
In Salem ; cholics, anginas, pleurifies, rheumatifms, fcrophu- 
Jas : In Beverly ; pulmonic difeafes, {mall pox. 


MARCH. 


Therm. Barom. 
A.M. Noon. P.M. A. M. Noon. P. M. 


Higheft, 43 50 44] 30,68 30,70 30,60 
Loweft. 21 31 33] 29,66 29,63 29,43 
Mean ftat. 35 49 37] 30,09 29,99 30,09 
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The weather; in general, mild. Predominant winds from 
S$. W. to N. Small quantity of {now with rain fell on the 
rith. The ground moftly bare by the middle of the month. 
The latter part of the month windy. Six rainy days, in which 
a large quantity of rain fell ; but no fevere ftorm. Grain ap- 
pears to have been very little injured by the winter. 

Greateft deg. of heat on the 14th, at 1, P. m.---barom. 30, 
o2---wind S. W.---funfhine and clouds. Greateft deg. of cold 
on the 4th, at 7, A. M.---barom. at. 30, 58---wind N. W.--- 
fair. Barom. higheft on the 8th, at 2, Pp. M.---therm. at 38° 


---wind N. E.---cloudy : loweft on the 27th, at 9, P..M.---. 


therm. at 42°---wind high at S. W.---cloudy. 

A faint Aurora Borealis on the gth at night---wind W.--- 
preceding day fair---on the following, rain and fhow. On the 
14th, a bright parhelion, fouth of the fun, at7, a.m. In 
the morning of the 18th, very fevere thunder---two houfes, a 
barn and many trees ftruck with the lightning in this town. 

Difeafes in Ipfwizh ; cholera morbus, pulmonary confump- 
tions, rheumatifms, colds, coughs, ophtlialmias, fcrophulas : 
In Salem ; ophthalmias, {crophulas, bad coughs : In Beverly ; 
remitting fevers. 

APRIL. 
Therm. PRarom. 
A.M. Noon, P.M. A.M. Noon, = PM. 
Higheft, 56 68 62] 30,53 30,48 30,50 
Loweft, 39 43 41] 29,65 29,67 29,66 
Mean ftat: 46 52 49] 29,98 320,01 30,05 

The firft part of the month, warm and pleafant. Vege- 
tation advanced with great rapidity. The wind frequently 
between E. and S. and between S. and W.---though it pre- 
vailéd moftly between W. and-N. But from the 16th to the 
ead 
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end of the month, the wind was, for the moft part, northerly, 
very high, and frequent cold ftorms of rain. ‘Twelve days on 
which rain fell. From the 1gth to the 25th, wind conftantly 
N. E. and more or lefs rain fell every day. 
Greateft deg. of heat on the 15th, at 2, P. M.---barom. 3t 
29, 84---wind S.---fair. Greateft deg. of cold on the 1ith, 
at 6, A. M.----barom. 30, 59----wind N. N. E.----cloudy. 
Barom. higheft on the 26th, at 6, a. m.----therm. 43°---- 
wind N. N. W.---cloudy : loweft on the 4th, at 6, A. mM.--- 
therm. 51°----:vind very high at W. N. W.----clouds and 
funfhine. 

The Aurora Borealis appeared in the night of the 2d,---wind 
W.---and of the 4th,---wind W. N. W.---the preceding and 
following days fair—Wiéind very high on the 5th and 6th. 
Another Aurora in the night of the 14th,---wind W.S. W.--- 
preceding and following days fair. 

Difeafes in Ipfwich ; putrid and flow fevers, dyfenteries, cho- 
lics—Sickly : In Salem ; chin coughs, cholics, ophthalmias, 
pleurifies, peripneumonies, rheumatifms, catarrhal fevers— 
Very fickly : In Beverly ; diforders in the firft paffages, tu- 


mors. 


MAY. 
Therm. Barom. 
A.M. Noor. P.M. A. M. Noon. P.M. 
Higheft, 61 68 63] 30,32 30, 30 30,28 
Loweft, 47 47 47] 29,28 29,34 29,60 
Mean ftat. 54 59 56] 29,91 29,90 29,95 


The month very cool and wet---no froft. Prevailing winds 
from W. to N. and N.E. Vegetation backward. Peach, 


and fome other fruit-trees, injured by the winter. Fourteen 
days on which rain fell. 


Greateft 
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Greateft deg. of heat on the 12th, at 1, P. m.---barom. 29, 
‘65---wind N.W.---fair. Greateft deg. of cold on the 4th--- 
the mercury ranged at the fame height morning, noon and night 
---barom. rofe from 29, 61 to 29, 80---wind N.---clouds and 
rain. The night was very remarkably light, although it was 
cloudy and no moon ; probably occafioned by a very bright 
Aurora Borealis. Barom. higheft on the 17th, at 1, P. M.--- 
therm. 53°---wind N.E.---fair : loweft on the roth, at6, a.m. 
---therm. 58°---wind N. W.---fair. 

An Aurora Borealis in the night of the 5th---wind N.N.W. 
—of the 6th---wind S. W.—of the 9th---wind S. S. W.— 
and of the 22d---wind S. W. Rain on the preceding and 
following days of the four firft ; fair weather preceding and 
following the laft of them. Thunder and lightning on the 
13th, 

Difeafes in Ipfwich ; convulfions, bilious cholics, putrid fe- 
vers, worms : In Sa/em ; chin coughs, cholics, catarrhal fevers, 
convulfions—Sickly : In Beverly ; pulmonic fevers, worms. 


JUNE. 


Therm. Barom. 
A.M. Noon. P.M, A, M. Noon. P. M. 
Higheft, So 88 81] 30,43 30,31 30,39 
Loweft, 54 62 561] 29,27 29,10 29,23 
Mean ftat. 66 -75 70] 29,79 29,62 29,76 


Predominant winds from S$. W. to N. W. Frequent mild 
fhowers—very little thunder and lightning—only one whole 
day cloudy during the month. From the 15th to the 24th, 
extremely fultry. The weather exceedingly favourable to ve- 
getation. All kinds of corn, grafs and garden-produétions, 


promife plentiful crops. Little injury done by infeéts and rep- 
Ww tiles, 
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tiles, except canker-worms on apple-trees ; by which many 
orchards, for years-paft, have not only been deprived:of. fruit, 
but the trees almoft deftroyed.* 

Greateft deg. of heat on the 22d, at 1, P. n1.---barom. 29, 
10---wind. W. S. W.--- funfhine-and.clouds.. Greateft. deg. 
of cold on the 8th, at 6, a. M.---barom. 30,.36---wind high. 
at S. W.---fair. Barom.. higheft on the gth, at 7, a. mM.--- 
therm. 50°---wind S.. W.----fair: loweft on the 23d, at 1, 
Pp. M.---therm. 71°---wind high at $..S. E.---heavy fhower 
of rain. 

Northern lights in the evenings.of the 5th-and 6th---winc’ 
W. WN. W.----on the 3d and.ath, fhowers of rain----the fix 
following days fair.. Diftant lightning on:the 6th----thunde: 
and lightning on.the 19th, 22d and.23¢.. 


Diteafes. in [pfwich ;, flow fevers, worms, rheumatiims, 
pleurifies, pulmonary confumptions : In Saém.; chin coughs, 


ead: 


* Among the many experiments that have been made for deflroying canker- 
worms, tarring round the body of the trees feems to have been the moft effectual : 
but if the tar be applied on the bark, it will injure the trees,. efpecially if they are 
young, nearly as much asthe worms. This injury, however, may be entirely pre- 
vented, and the worms more effectually deftroyed,.by putting, next the bark, a 
clay morter well mixed with hair or chopped ftraw,. about an inch thick ; upon the 
morter a ftrip of canvafs or birch bark : then take a large rope of fwingled tow, 
twifted by hand,. and-make two or three turns round the tree, below and. clofe to 
the canvafs, drawing it tight upon the moift morter to prevent the tar from running 
down. Let the canvafs be tarred every day,.juft before funfet, fromthe time the 
fnow is gone under the trees, in the fpring, until no. worms are found on the tar. 
When the wormis have done paffing,. the whole isto be removed from the trees. 
By this method much lefs. tar is ufed; and it has. been found, by repeated experi- 
ments, that the worms will be deftroyed in two years without the leaft injury to the 
trees. But compleat fuccefs is not to be expected, unlefs the trees are tarred as 
foon as the fnow, if it lays late in the fpring, is melted away about their bodi¢sy 

and faithfully continucd, every day, until the worms have done pafling. , 
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‘and vomitings and purgings among children: In Beverly ; 
‘chronic diforders. 


JULY. 


Therm. Barom. 
; A.M. Noon. P.M. A. M. Noon. P. M. 
Higheftt, -9 84 80] 30,05 29,81r 30,00 
Loweft, 61 68 60]{ 29,21 29,06 29,15 
Mean ftat.69 71 66] 29,64 29,42 29, 57 


The whole of the month, efpecially the latter part, very dry. 
A few {mall fhowers of rain. Frequent heavy fogs, and cool 
nights. Winds principally from W.to N. Siberian wheat 
entirely deftroyed by a blaft or mildew---rye in general fhared 


the fame fate—oats and barley greatly injured----Indian corn, | 


and the later garden efculents fuffered from the drought and cold 
---plentiful crops of Engtith hay. 


Greateft deg. of heat on the 15th, at 2, Pp. M.-+-~barom. 
ioweft---wind S. W.---funfhine and clouds. Greateft deg. of 
cold on the 2oth, at g, P. M.---barom. 29, 61---wind S. W. 
---fair. Barom. higheft on the 2oth, at 8, a. M.---- therm. 
6§8°.--wind S. W.---cloudy. 

Northern light in the evening of the 9th---wind S. W.--- 
‘the preceding night rain----the following days fair and cool : 
alfo, in the evening of the zoth---wind S. W. --preceding days 
fair---the third day after, rain. Thunder and lightning on the 
24th. 

Difeafes in Ipfwich ; diarrhaxas, pleuritic fevers : In Salem ; 
putrid fevers, cholics, vomiting blood, chin cough, choleras, 
vomiting and purging among children; In Beverly ; worm 
fevers. 


W we AUGUST. 
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AUGUST. 
Therm. Barem. 
A.M. Noos. P.M. A.M. Noon. P. M> 
Higheft, 79 85 76]| 30,30 30,12 30,22: 
Loweft, 55 66 61] 29,26 29,20 29, 37 
Mean ftat. 67 73 69] 29,82 29,65 29,85 

Very dry---{mall fhowers of rain on the 3d, roth,. r3th,, 
19th and 26th. Foggy nightsand mornings from the 18th to 
the 27th. Winds very variable---prevailed moftly from W. to. 
N. Indian corn and garden. vegetables fuffered by the drought. 
Paftures exceedingly dried up. Salt grafs very good. 

Greateft deg. of heat on the gth, at 2, Pp. m.----barom. 
loweft---windS.W.---fair. Greateft deg. of cold on the 13th, 
at 7, A. M.---barom. higheft---wind W.---fair. 

Faint northern lights in the evenings. of the 26th and 28th, 
---wind N. W fair and cool after them. On the gth, a 
few claps of thunder. with lightning. 


Difeafes in I[pfwich ; dyfenteries, flow fevers, worm cafes 
In Salem; cholera morbus, chin coughs, mild dyfenteries,. 
vomiting and purging among children : In Beverly ; cholera. 
morbus. 


SEPTEMBER. 
Therm. Barom. 
A.M. Noon. P.M. A. M. Noon. P. M. 


Higheft, 74 86 78] 30,40 30,22 30,265 Rain.. 
Loweft. 47 56 511} 29,51 28,97 29,56 Inch. 
Mean ftat. 59 67 59] 30,02 29,80 29,95 0,703 


Winds variable, and frequently very high---prevailed moftly 
between S. and N.W. The drought extremely fevere---only 
four very fmall fhowers during the month. The dews were 
commonly large, and preferved the verdure of fome kinds of. 
vegetables, In the latter part of the month, the atmofphere 


conftantly 
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ID7 i; 
conftantly loaded with a fmoky vapour. The ground, in many 
places, faid to be dried to a mere duft, as low as four or five 
feet from the furface. The withered ftate of many large groves ig 
of trees, exhibit a melancholy evidence of the extreme drynefs. i : 
of the ground. Fields of Indian corn as white as they ufually 
are the laft of October, with their ears hanging down, and hufks_ Hath 
feparated. All kinds of garden efculents greatly fuffered, and ay 
many of them perifhed. Horfes and cattle fed at barns before. : 
the middle of the month. 

Greateft deg. of heat on the: 5th, at 3, p.m.---barom. lowett 
----wind extremely high at S. W. The mercury fell three- | 
fourths of an inch from 7 in the morning to 3 in the after- Bt 
noon, and, as the wind abated, rofe as much in about fix hours.. a i 
Greateft deg. of cold on the 27th, at 7, A. M.---barom. 30,, ma 4 
1o---wind W.N. W.---fair. Barom. higheft on the 14th, q a 
at 6, A. M.---therm. 54°---wind W.---fmoky air. Bye it 

Frequent northern lights, viz. in the evening of the 5th, 


a 
AS 
fmall---wind W.—the 6th ; wind E.---rain the next day :— * 
the 12th, very bright ; wind W.----cool the next day :—the ¥ 
13th ; wind N,N. W.---rain the next day :—the 15th ; wind it 
N. W.---fair after it :—the 22d ; wind S. W.---fair after it : i | 
—the 30th ; wind N. W.---fprinkling of rain-next day. ae 
He 
Difeafes in Ipfwich ; continued fevers, worms : In Salem; i ) 
cholera morbus, chin coughs, mild dyfenteries, vomiting and sd 
. . ne: 
purging among children: In Beverly ; flow fevers, cholera He 
AN 
morbus. 1 he 
OCTOBER. | ee. 
Therm: Barom. iy i. 
A.M. Noon. P.M. A. M. Noon. P. M. , ae Ay 
Higheft, 59 64 62] 30,52 30,51 30,50| Rain. Pe iit 


Loweft, 42 45 44]| 29,62 29,59 29,60] Inch. 
Mean ftat. 49 53 51 | 30,08 29,97 30,08] 3,133 
Frequent 
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Frequent mild rains. Predominant winds from S. W. ‘to 
N.W.. In the night of the sth, water froze abroad. On the 
17th and 18th, wind exceffive high, with rain and hail. Fif- 
teen days on which rain fell. 


Greateft deg. of heat on the 3d, at 1, P. M.---barom. 29, 


“ =retic 4 Me - a 4 a 1 1 
75---wind W.---fair. Greateft deg. of cold on the 5th, at 7, 


A. M.- --wind E. N. E.----cloudy. Barom. higheft on the 
28th, at 7, A. M.---therm. 43°---wind N. W.---fair : loweft 
on the 6th, at 1, P. M.---therm. 63°---wind N. W.---fair. 

Frequent northern lights in the firft part ef the menth---- 
wind between S. W. and N. W.---rain within two or three 
days after each of them. 

Difeafes in [pfwich ; chin coughs, continued and putrid fe- 
vers, worms: In Salem ; dyienteries, rheumatifms, flow fe- 
vers, mumps: In Bever/y ; flow fevers. 


‘NOVEMBER. 


Therm. Barom. 
A.M. Neon. P.M. A. M. Noon. P.M. 


Higheft, 51 55 54]| 30,88 30,85 30,76 Rain. 
Loweft, 22 24 271|29,51 29,55 29,50 Inch. 
Mean ftat.37 41 41 |.30,15 30,12 30,09 45533 

Predominant winds from S. W. to N. W. Frequently 
cloudy. A ftorm of fnow on the 21ft---wind N.---fhow fell 
four and an half inches deep. The ground very little froze, 
and the fhow melted in a few days. Nine days of falling 
weather. 

Greateft deg. of heat on the 7th, at 2, P.M.---therm. low- 
eft----wind S. W.----cloudy. Greateft deg. of cold on the 
29th, at 8, a.m.---barom. 30,60---wind W.---fair. Barom. 
higheft on the roth, at 8, a. M.---therm. 33°---wind N.--- 
fair. 


The 











Meteorological Obfervations for the Year 1782. 359 


The Aurora Borealis appeared only in the evening of the 
26th---wind W. N. W.---cold and windy after it. 


Difeafes in [p/wich ; rheumatifms, cholics.: In Salem ; flow 
fevers, rheumatifms, eryfipelas, mumps, cholics : In Beverly ; 
haemoptoes, worms.. 


DECEMBER.. 
Therm. Barom. 
AVM. Noon. P.M. A.M Noon. P. M. 


Higheft, 50 53 50 | 30,75 30,71 30,83 Rain: 
Loweft, 17 21 14] 29,37 29,50 29, 56 Inch. 
Mean ftat. 35 37 34|30,15 30,09 30,15 3,601 


The weather, in general, pleafant ; the air, on many days,,. 
as pleafant as in April or May.. Prevailing winds from S. W. 
to N. W.. The ground bare and very little froze. Snow fell 
three inches deep on the 30th.and 31ft. Seven days of falling 


weather: 


Greateft deg. of heat on the 4th, at 2, p. m.---barom. 29, 
g2---wind.S. W.---fair.. Greateft deg. of cold on the 15th, 
at 10, P. M.----barom. 30,73----wind N. N. W.---- fair. 
Barom.. higheft on the 8th, at 10, P. M.----therm.. 37°---- 
wind W..N. W.---fair : loweft on the 31ft, at 10, P. M.--- 
therm.. 37°---wind N.. W.---{nowed.. 


Difeafes in: Ip/wich ;. pulmonary: confumptions, hamoptoes 
—Very healthy : In Sa/em ; flow fevers, pleurifies, rheuma- 


tifms, bad coughs, putrid fore throats : In Beverly ; chiolics, 
tocth-ach, coughs, &c.. 


Thermometer. 
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Thermometer. Barometer. Rain. 
1782, Greatett Leaft Mean Greateft Leaft Mean 
/ Height. Height. Height. Height. Height. Height. 
January, 45 6 30,88 29,90 30, 37 
February, « 6 3299 29,62 30, 34 . 
March, 21 30, 70 295 43 30, 06 
April, 39 30,53 29,65 30,01 
May, 8 «47 ¢ 30,32 29,28 29,92 
June, 8554 39% 43 29, 10 29, 72 © 
July, } 60 30,05 29,06 29, 54 
Auguft, 55 , 30,30 29,20 29,77 
September, a3. :& 30,40 28,97 29,92 0,703 
October, 42 30,52 29,59 30, O4 35133 
November, 22 30,88 29,50 30, 12 45533 
December, 17 30,83 29537 3% 13 3,601 


Inches. 














Whole Year, S 30,99 28,97 -29,99 11,970 
Since Aug. 





1783. 


JANUARY. 
Therm. Barom. 
A.M. Noon. P.M. A.M. — Noon. — P.M. 

Higheft, 42 46 45] 30,90 30,86 30,82] Rain. 

Loweft, 7 12 14129,48 29,41 29,42] Inch. 

Mean ftat. 28 32 32 | 30,10 30,05 30,06] 4,033 
The ftate of the atmofphere variable, and our feelings very 
difagreeably affected by the conftant viciffitudes of a mild and 
extreme cold air. The wind frequently between N. and N.E. 
and between S. W. and W. but prevailed moftly between W. 
.and N. W. On the 8th, at 9, p.m. the therm. abroad, 5° 
below c, and, at 8 the next morning, 10° below o. The 
ground covered with fnow from the 5th to the end of the 
month. A fevere fnow-ftorm on the roth, with N. E. wind. 
Eleven days of falling weather. Snow fell twenty-three inches 

in the month. 

Greateft deg. of heat on the 25th, at 1, Pp. M.---barom. 29, 
68----wind W. S. W.«=--fair, Greateft deg. of cold on the 
gth, 
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goth, at 8, a. M.---barom. higheft----wind W. N. W.---fair. 
Barom. loweft on the 1gth, at 1, Pp. M.---therm. 44°---wind 
S. W.---fair. 

An Aurora Borealis in the night of the 26th---wind N. W. 
preceding days fair---the four following, cold, with {prinklings 
of fnow. : 

Difeafes in Ipfwich ; pleuritic fevers, anginas, coughs, tooth- 
achs : In Salem ; bad coughs, anginas, tooth-achs, rheuma- 


tifms, pleuritic fevers : In Beverly ; remitting fevers, and 
nervous. 


FEBRUARY. 
Therm. Barom. 


A.M. Noon, P.M. A.M. = Noon. _—P. M,, 
Higheft, 51 53 52 | 30,84 30,61 30,83] Rain. 
Loweft, 1 12 10|29,76 29,64 29,73 | Inch. 
Mean ftat. 34 37 37 | 30,28 30,19 30,26] 4,907. 
The weather more capricious than the laft month. The va- 
rieties of cold, warm, fair, cloudy, rainy, {nowy and foggy 
weather were experienced every few days through the month. 
‘on the 3d, at 8, a.m. the therm. out doors, ftood at 8° be- 
dJow o. Farmers plowed on the 21ft. Winds variable, . but 
moft prevalent from S. W. to W. Ground covered with fhow 
until the 18th. A very denfe fmoke-like fog in the evening of 
the 1oth, attended with a fingular kind of f{cent, fomewhat 
refembling that of burned leaves. Thirteen days of cloudy and 
falling weather. Ten inches of {now fell during the month. 


Greateft deg. of heat on the 19th, at 2, P. M.---- barom. 
loweft---wind S.S.W.---mifty. Greateft deg. of cold on the 
3d, at 7, A. M.---barom. 30,37----wind W. N. W.---- fair. 


- Barom. higheft on the gth, at 7, a. M.---therm, 27°---wind 
N. E.---cloudy. 
Xx A 
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A faint Aurora Borealis in the evening of the 2d----wind 
W.. N. W.—and of the 27th---wind W..---fair for feveral days 
after them. 

Difeafes in [pfwich ; coughs, bilious cholics, rheumatifims 
Healthy : In Sa/em ; mild, continued and rheumatic fevers, 
bad coughs : In Beverly ; inflammations of the eyes, tumors. 

MARCH. 


Therm. Barom.. 
A.M. Noon. P. M. A. M. Noon. P.M. 


Higheft, 50 56 55 | 30,73 30,41 30,53 Rain. 
Loweft, 16 24 21 | 29,30 29,30 29,28 Inch. 
Mean ftat. 33 43 40] 30,12 30,02 30,05 1,733 

Several {mall fnows, which foon melted ; the air mild. Pre- 
dominant winds from S$. S.W. to N.W. The ground bare 
the greater part of the month, and very little froze. ‘Six days 
of falling weather. 


Greateft deg. of heat on the ‘29th, at 1, P. M.---barom. 29, 
72---wind S.E.---mifty. Greateft deg. of ‘cold on the 11th, 


Barom. higheft on the 13th, at'7, a. M.---therm. 25°---wind 
N. N. W.---fair : loweft on the 8th, at 11, Pp. M.---therm. 
‘43°---wind very high at N.N.W.---fair.. 

A {mall Aurora Borealis in the evenings of the 2d and 26th 
---wind W.N.W.—the following days fair. In the evening of 
the 29th, the heavens were illuminated with a very bright and 
fingular northern light. At 8" 4’, when I firft faw it, the 
northern heavens, as far as E.N.E. and W.S.W. were inter- 
fperfed with numerous Auroral clouds, and very bright fpots, 
fomewhat refembling lighted torches. From the luminous 
{pots converging corrufcations fhot up, with a quick and tre- 
mulous motion, towards the zenith. The luminous-clouds 


were 








Meteorological Obfervations for the Year 1783. 363 


were continually changing their form and fituation, moving with 
a waving or flafhing motion. At the fame time, there was a 
bright glade or zone of light, compofed of very fine ftriw, S. 
of the zenith ; which extended acrofs the hemifphere, in the 
S. E. and S. W. points, within 25° of the horizon. The 
fouthern limb of the zone extended almoit as far as the cloudy 
{tar in Cancer, which was nearly on the meridian. At 8" 15’, 
the ftriz in the zone, and ftriated corrufcations from every other 
direction, approached towards a common center in the neck of 
Leo major, and formed a kind of vortex, which foon became 
two fegments of a circle,and then changed into detached, flafh- 
ing clouds. At 50’ after 8", a very extenfive and denfe Auro- 
ral cloud was formed in the W. and N. W. with numerous 
{trie curioufly turned around its heads and indentations. At 
half after g-, corrufcations.from the N. extended beyond the 
zenith. Ato, the light appeared only in the N. and greatly 
diminifhed. There appeared to be an extremely rare fluid al- 
moft continually flathing beneath the ftriated vapour, in various 
directions. The wind at W. and very {mall till 10%, when it 
breezed up frefh at N.W. At 10, therm. 53°, barom. 29, 
72. Five preceding and feyen following days fair.* Faint 

X x 2 : northern 


* By a letter fromthe Reverend Dr. Stiles, Prefident of Yale-College, which I re- 
ceived foon after, itappears, that the extent of this northern light near the zenith, 
and the meeting of the corrufcations, were obferved at New-Haven, (computed 
diftance 180 miles, S, W.) to be as far S. and nearly in the fame points in the 
heavens, as they were here. He fays, that ** At 8» to’, the Auroral corrufcations 
« from the eaftern, weftern and northern heavens, concurred ina center 12° S. of 
«¢ the zenith, in a line from the two ftars (Cafor and Polux) in the head of Gemini 
«© to Cor Leonis. Had it been at the fummit of the atmofphere, it muft have ap- 
‘* peared 45° or 50° S. of the zenith, at the diftance of fifty miles N. of New-Haven ; 
© and yet the Reverend Mr. Atwater, of Weftford, fifty miles N. obferved it at 8* 

* yo’, very nearly in the fame place, and not S. of Cor Leonis. 
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northern lights in feveral of the preceding and following nights. 
Two bright parhelia on the 8th, in the morning. 

Difeafes in Ipfwich ; coughs,pulmonic complaints—Healthy : 
In Salem ; inflammatory, pleuritic and rheumatic fevers, ab{ce!- 
fes : In Beverly ; pulmonic fevers, rheumatifms, worms, &c. 


APRIL. 


Therm. Barom. 
A.M. Noon. P.M. A. M. Noon. P. M. 


Higheft, 60 80 71 | 30,70 30,52 30,57 Rain. 
Loweft, 38 40 40] 29,30 29, 32 29,20 Inch. 
Mean ftat. 47 54 50] 30,10 30,00 30,07 1,007 


The weather warm and pleafant. Winds principally from 
S.toW.N.W. The air frequently fmoky. The 17th, ex- 
ceflive warm for this month ; the therm. ranged at $2°, within 
doors, at 5, Pp. M. The ground very dry, which feems to 
have retarded vegetation. Five days on which rain fell. 

Greateft deg. of heat on the 17th, at 2, p. m.---barom..29,. 
49---wind S.W.---fair. Greateft deg. of cold on the 13th, at 
7, A.M. .--barom. 30,44---wind N. N. W.---fais. Barom. 
higheft on the 24th, at 6, a. M.---therm. 48°---wind N.--- 
cloudy : loweft onthe 12th, at r1, P. m.----therm. 42°---- 
wind N. W.---rainy. 


Early in the evening of the 7th, there appeared’ a bright 
Aurora Borealis, forming an arc about 20° above the horizon 
in the BV. At 20’ after 8", the brightnefs greatly increafed ; 


and lucid fpots, refembling torches, at different heights above 


the arc, emitted numerous cerrufcations. At 8" 46’, a very 
bright Auroral zone was formed from E. to W. N. W. paffing 
the meridian near the zenith. Its motion was vifible and uni- 


form towards the S$, preferying its pofition as to the E. and W. 


points. 
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points. It appeared to be a luminous vapour of confiderable 
denfity, fomewhat broken near the meridian ; but the edges 
were fo well defined that its breadth was eafily meafured with a 
fextant. ‘The mean of the breadth, taken at feveral times and 
in different parts, was 16° 10’. In its progrefs, it pafled above 
feveral {mall clouds, which appeared very black, accurately de- 
fined, and far below the luminous vapour. After paffing a little 
S. of Procyon, which it entirely obfcured, it became ftationary 
at 36° 20’ S. of the zenith. In a few minutes the light grew 
faint, and, at g*2', wholly difappeared.. Soon after, another 
fimilar zone-formed N. of the zenith, but much fainter, and 
not fo broad as the former. It pafled 5° 40’ S. of the zenith, 
and difappeared. Before g® the light in the N. was greatly 
diminifhed, and’appeared like a common Aurora. The wind 
was N. W. and very {malf. At g', therm. 49°----barom. 


30,19. The preceding day, cloudy and rain---the third day 


after, rainand hail. There were alfo faint Auroras in the even- 
ings of the 12th, 26th and’27th---the wind N. W.—rain on 
the day preceding that of the 12th, and rain, with thunder 
and lightning, that of: the 26th—the. fucceeding days fair and 
cool. 

Difeafes in Ipfweich ; pleuritic fevers, worms, cholics, 
ophthalmias: In Sa/em; inflammatory and flow fevers, cholics, 
“had coughs : In Beverly ; rheumatifms, coughs, 


MAY. . 


Therm: Barors 
A.M. Noon. P.M. A.M. Noon. P.M. 
Higheft, 67 78 69]|°30,59 30,32 30,42 | Rain. 
Loweft, 45 50 49 | 29,42. 29,33 29,42 | Inch. 
Mean ftat. 51 61 57 | 30,02. 29,88 29,96 | 4,005 


Plentiful 
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Plentiful rain on the 8th, 9th and 1oth, but the air very cool 
after it, efpecially in the night, which greatly retarded vegeta- 
tion. Winds moft prevalent from S.S.W. to W.N. W. 
Seed fewed laft month lay long in the ground, and much of it 
perifhed. Eight days on which rain fell. 

Greateft deg. of heat on the 18th, at 1, Pp. m.----barom. 
loweft---wind S.---fair. Greateft deg. of cold on the sth, at 
7, A. M.----barom. 29,79----wind N. W.----fair. Barom. 
higheft on the 28th, at 6, a. M.---therm. 53°---wind N.W. 
~~-fair. 

Faint Aurora Borealis in the evenings of the 2d and 1 3th--- 
wind N. W.---clouds and rain fucceeded them. Severe thun- 
der and lightning on the 23d, at 5, P.M. 

Difeafes in [pfwich ; flow fevers, coughs, meafles : In Sa- 
Jem; moeafles epidemic, inflammatory fevers, rheumatifms : 
In Beverly ; anginas, tonfilaris, tumors. 

JUNE. 
Therm, Barom. 
A.M. Noon. P.M. A. M. Noon. P. M. 
Higheft, 76 86 85 | 30,42 30,41 30,41 [ Rain. 
Loweft, 53 57 54] 29,45 29,10 29, 33 | Inch. 
Mean ftat, 66 75 69] 29,73 29,58 29, 73 | 3.438 

The temperature of the atmofphere, this month, exceedingly 
warm and moift, which produced a moft rapid vegetation. 
Winds moft prevalent from S. to W. Apple-trees lefs injured 
by canker-worms than the laft year. Twelve rainy days. 

Greateft deg. of heat on the 19th, at 2, Pp. M.---barom. 29, 
17---wind S. W.---fair. Greateft deg. of cold on the rft, 
at6, A. M.---barom. higheft---wind N.E.---cloudy. Barom. 
Joweft on the 8th, at 2, Pp, M.---therm. 75°---wind very high 


at S. W.---fair. 
Very 
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Very faint Aurora Borealis in the evenings of the 13th and 
29th---wind W.---fhowers on the following days. Frequent 
thunder and lightning. 


Difeafes in Ipfwich ; flow fevers, meafles, eryfipelas, worms, 
pulmonary confumpticas : In Salem ; meafles, diforders of the 
firft paffages, fynochi, peripneumonies : In Beverly ; meatles 
epidemic. 


JULY. 


Therm. Barom. 
A.M. Noon. P.M. A. M. Noon. P. M. 
Higheft, 81 89 85] 30,15 30,07 30,12 | Rain. 
Loweft, 60 64 62] 29,27 28,96 29, 26 | Inch. 
Mean ftat.68 73 65] 29,74 29,58 29,70 | 9,062 


~ 


The weather very hot, with frequent heavy fhowers of rain. 
Vegetation very luxuriant. Grafs, however, fuffered fo much 
by the drought and cold in the fpring, that the crop’ of hay 
was indifferent. Grain of all kinds appeared very fine, but is 
greatly injured by mildew. Flax and garden efculents exceeding 
good. India corn in a moft flourifhing flate. Garden and 
wild fruit, plenty. Predominant winds from S. W. to N. W. 
Twelve rainy days. Frequent thunder and lightning. 


Greateft. deg. of heat on the 25th, at 2, P. M.---- barom. 
loweft---wind S. W.---{fhower approaching. Greateft deg. of 
cold on the 1ft, at 6, a.mM.---barom. 29,78---wind N. E.--- 
cloudy. Barom. higheft on the 29th, at 6, A. M.----therm. 
63°---wind N. W..---fair.. 


Difeafes in Tpfwich ; meatles, diarrhzas, flow fevers, pul- 
wmonic complaints > Im Salem ;, dy{enteries, diarrhzas, ephthal- 
mias, inflammatory fevers ; In Beverly ; meafles epidemic. 


AUGUST. 
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AUGUST. 


Therm. Barom. 
A.M. Noosa. P.M. A. M. Noon. P.M. 


Higheft, 78 88 85] 30,20 30,22 30,25 { Rain. 


Loweft, 55 61 59] 29,38 29,08 29,07 | Inch. 
Mean ftat. 66 72 68] 29,80 29,37 29,75 | 4,438 


The air, by turns, very warm and very cool, for this feafon. 
On the morning of the roth, confiderable froft in low ground. 
At the eaftward, it is faid to have been fo fevere as to deftroy 
mott of the fields of Indian corn. On the 24th, the therm. 
an the fhade abroad, ranged at 95°, at 2, P.M. Repeated large 
fhowers of rain. Prevailing winds between S. W. and N. W. 
Eleven days on which it rained. 

Greateft deg. of heat on the 24th, ati, P.m : 

Joweft---wind S. S. W.---fair. Greateft deg. of cold on the 
“roth, at 6, a. M.---barom. 30, 20----wind N. W 

Barom. higheft on the 26th, at 10, P. M therm. 61°---- 
wind N. E.---cloudy. 

Small Aurora Borealis in the evening of the 16th---windW. 
—and of the 19th---wind N. W. Rain and thunder the fe- 
cond day after the firft---fair feveral days after the laft. Thun- 
der and lightning on the 3d, 8th, 13th and 18th. 

Difeafes in Ipfwich ; pulmonic and afthmatic diforders, 
worms—Very healthy : In Salem ; flow and rheumatic fe- 
vers, fynochi, diarrheas, dyfenteries, cholera morbus, cholics, 
vomiting and purging among children : In Beverly ; meafles, 
diarrheas, worms. 


SEPTEMBER. 


Therm. Barom. 
A.M. Noon. P.M. A.M. Noon. P. M. 


Higheft, 69 70 64] 30, 38 30,36 30,40 Rain. 
Loweft. 45 49 49] 29,60 29,36 29,47 Inch. 
Mean flat. 57 62 57)|29,95 29,80 29,91 1,448 


The 
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The weather variable. Predominant winds*from S. W. 
to N. Froft on the 4th and 23d, but only very tender plants 
injured. Garden efculents in great plenty and perfection. Ten 
days on which rain fell. 

Greateft deg. of heat on the 14th, at 1, Pp. M.---barom. 
loweft---wind $.W.---fair. Greateft deg. of cold on the 23d 
at 7, A. M.---barom. 30, 38---wind N. W.---fair. Barom. 
higheft on the 26th, at 9, p.m.---therm. 52°---windN.---fair. 

Difeafes in [pfwich ; worm cafes—Very healthy : In Salem ; 
fynochi and flow fevers, abfcefles, cynanche maligna, vomit- 
ing and purging among children : In Beverly ; meafles, angi- 


nas, ab{ceffes. 
OCTOBER. 


Therm. Barom. 
A. M. Noon. P.M. A. M. Noon. P. M. 


Higheft, 55 61 67]| 30,61 30,52 30,60] Rain. 
Loweft, 40 43 42] 29,39 29,15 29, 38 | Inch. 
Mean ftat. 49 §3 51 | 30,02 29,91 29,96 | 11,607 


High winds and heavy rains. A very fevere ftorm of rain on 
the gth, and on the 18th and roth, attended with exceflive 
high winds at N. E. Towards the clofe of the ftorm on the 
1gth, confiderable quantity of {now fell, but foon melted. In 


the morning of the rith, heavy thunder, with hail and rain : 


alfo, fevere thunder and lightning, with hail and rain, in the 
evening of the 314t----feveral buildings ftruck, and creatures 
killed. Predominant winds from N.W. to N. E. Large 
crops of Indian corn. Apples, and other fall fruit, in greater 
plenty than the laft year. No fevere frofts. Grafs, and many 
kinds of vegetables retained their verdure through the month. 
Rained on fourteen days. | 

Greateft deg. of heat on the 23d, at 1, P.M.---barom. lowett 
----wind $.$.W,---rainy. Greateft deg. of coldon the 26th, 
at 7, A. M.---barom. higheft---wind W. S. W.---fair. 
Y y Difeafes 
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Difeafes in. [pfwich ; continued fevers, worm cafes very rife : 
In Salem ; flow and fcarlet fevers, fynochi, pleurifies—Sickly : 
In Beverly ; bilious remitting fevers. 

NOVEMBER. 
Therm. Barom. 
A.M. Noon, P.M. ‘A.M. Noon. P. M. 
Higheft, 49 53 52 | 30,80 ° 30,80 30,84 | Rain. 
Loweft, 25 28 26] 29,16 29,23 29, 37 | Inch. 
Mean ftat. 36 40 39 | 30,07 30,07 30,08 | 5,666 

Very cold, bluftering and ftormy. Winds frequently very 
high, and moft prevalent between W. and N. Ground froze 
hard on the 11th---fnow fell on the 12th, and did not wholly 
go off during the month. Snowed, likewife, on the 28th and 
2gth---about four inches. fell in the month. Nine days of 
falling weather. 

Greateft deg. of heat on the 4th, at 1, Pp. M.---barom. 30, 
03----wind W. S. W fair. Greateft deg. of cold on the 
23d, at 8, a.M.---barom. 30, 56---wind W. N. W..- --fair. 
Barom. higheft on the 18th, at 11, P. M.---therm. 32°--- 
wind W.---fair: loweft on the 28th, at 8, a. m.---therm. 
38°---wind N. E.---fnowed. 

A {mall fhock of an earthquake about 11 o’clock in the night 
of the 29th, but was felt by very few people in this town. 

Difeafes in [p/wich ; continued fevers, worm cafes, coughs : 
In Salem ; low, deprefied fevers, cynanche maligna: In Be- 
verly ; bilious remitting fevers. 

DECEMBER. 


Therm. Barom. 
A.M. Noon. P. M. A. M. Noon. P. M. 


Higheft, 55 54 54] 30,72 30,58 30,63 | Rain. 
Loweft, 14 16 17} 29,18 29,09 29, 30 | Inch. 
Mean ftats 34 37 36] 39,49 3% 93 39097 | 4,933 


The 
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The former part of the month rather mild and pleafant, but 
the latter, bluftering, ftormy and cold. The ground moftly bare 
to the 18th, and then covered with {now to the end of the 
month. Predeminant winds from W.N.W. to N.E. Seven- 
teen days of falling weather. Snow fell fourteen inches deep 
during the month. 


Greateft deg. of heaton the rath, at 8, aA. M.---- barom. 
29,84---windS.W.---fair. Greateft deg. of cold on the 24th, 
at 8, A.mM.---barom. 30,35---wind W.N.W.---fair. Barom. 


higheft on the 1 5th, at 8, A.m.---therm. 30°---wind N.N.W. 
---fair : loweft on the 1ft, at 1, Pp. M.---therm. 41°---wind 
N. E.---rainy. 

Difeafes in Ipfwich ; putrid fevers, coughs, worm cafes— 
Healthy : In Salem ; febrile diforders frequent, as pleurifies, 
theumatifms, catarrhal fevers, cynanche maligna, abfceffes : 
In Beverly ; hamoptoes, flow fevers, coughs. 























Thermometer. Barometer. Raia. 

Greateft Leaft “Mean Greateft Leaft Mea 
“7 83. Height. Height. Height. Height. Height. Height. tnches. 
January, 46 2 gt 30,90 29,41 30,07 4,033 
February, 53 .. = 30,84 29,64 30,24 4,907 
March, 56 16 39 39 73 29,28 30,06 15733 
April, 80 38 50 30,70 29,20 3a 06 1,007 
May, 78 45 «656 39 59 29 33 29,95 4,005 
jury 86 53 70 30,42 29,10 29,79 3438 
uly, 89 60 69 30,15 28,96 29, 67 9,062 
Augutt, 88 55 69 39, 25 29,07 29, 64 4438 
September, 70 45 59 30,40 29,30 29, 89 1,448 
Oéttober, 67, 40 51 30,61 29,15 29, 96 11,607 
November, 53 25 38 30,84 29,16 30,07 5,666 
December, 55 14 36 3% 72 29,09 30,07 4933 
Whole Year, 89 1 50 32,90 28,96 29,95 | 56,277 
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372, Gen, LINCOLN’s Account of feveral Strata of 


XVI. du Account of feveral Strata of Earth and Shelly om 
the Banks of York-River, in Virginia ; of a fubterraneous 
Paffage, and the fudden Defcent of a very large Current of. 
Water from a Mountain, near Carlifle ; of @- remarkably 
large Spring near Reading, im Pennfylvania ; and alfa of fe- 
veral remarkable Springs. in the States of Pennfylyania and 
Virginia. In aLetter fram the Hon, BENJAMIN LINCOLN, 
E/q; PF. A. A. to the Rev. JosepH WILLARD, V. Pref. 
A. 4. and Prefident of the Univerfity at Cambridge.. 


HAT this earth, fince its formation, has met with great’ 

changes, and that the fhores, now covered with the 
talleft cedars and moft luxuriant plants, were once wafhed by 
the ocean, none can deny. The land between ‘fames-river and 
York-river, in Virginia, is very level ; its furface being about 
forty feet above high-water mark. It. appears to have arrived 
to its prefent height at different periods, far diftant each from 
the other, by means of the ocean : for, near York-town, where 
the banks are perpendicular, you firft fee-a ftratum of earth, 
about five feet high, intermixed with fmal] fhells, which has.the 
appearance of a mixture of clay and fand. On that lies, hori- 
zontally, a ftratum of white fhells, the-cockle, the clam, and 
others, an inch or two thick ;. then a body of earth, fimilar to 
that firft mentioned, eighteen inches thick : and on that lies.ano- 
ther thin body of {mall fhells, then a third body of'earth, about 
the fame thicknefs as the laft.; and on that lies.another body of 
white fhells, of various kinds, about three feet thick, with. 
very little fand, or earth, mixed with them. On thefe lies a 
body of oyfter-fhells, about fix feet thick ; then a body of 
earth to the furface, The oyfter-fhells are fo united by 2 very 
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ftrong cement, that they fall only when undermined, and then 
in large bodies, from one to twenty tons weight. They have 
the. appearance of large rocks on the fhores, and are wafted by 
the frequent wafhing of the fea. All thefe different ftrata feem 
to be perfectly horizontal. 


After riding about feven miles from York-town, near the cen- 
ter between the two-rivers, I difcovered, at a place from which a 
large body of earth had been removed to a mill-dam, nearly the 
fame appearance as in the bank firft mentioned. 


What they call‘ their ftone,, with which they buildin York- 
town, is nothing more than fhells, united by a {trong cement, 
which feems. to be petrified in a degree, but is apparently affected 
by the weather.. 


ON the 2d of Augutt, being at Car/ifle, in the ftate of Penn- 
Sylvania, 1 went to view a fubterraneous paflage, which had its 
entrance near a river into.a-rock. I followed-it about two hun- 
dred and fifty feet : to this diftance it was, in general, from fix to 
feven feet high, and about the fame in: width. At the end of 
two hundred and. fifty feet it divided into three branches.—As 
they were {maller, and more dificult to-fol’ow, and finding my- 
felf exceedingly chilled, (which coft me one of the fickeft‘nights 
lever fuffered) I gave up the purfuit,. though I had proceeded 
but about half the diftance,. as 1 was informed. by Col. Butler, 
who had been near the end. It appeared to me that it was a 
water-courfe, as the rocks were worn fmooth, and indented in 

the manner they ufually are by a long running of water over 
them. The, appearance over head was curious:;. fome parts 
were {mooth like the fides ; other parts reprefented various 
figures, formed by the water which had penetrated through the 


pores: 
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pores of the rock, and. was now petrified and petrifying .on its 
furface. The bottom was.apparently earth and fmall ftones. 
About three years fince, the people in the vicinity of this 
town, who lived near the mountain which is about ten miles 
from the village, were alarmed by a current.of water overflow- 
ing the banks of the river. ‘The caufe they could not invefti- 
gate, as there had ‘been, :the night before, ‘but a fmall rain: 
however, they foon found the firft effects of the water appeared 
within about twenty feet of the top ef the mountain. _Whe- 
ther it burit forth from the mountain, or was a column of wa- 
ter from the clouds, has not yet been afcertained. The courfe 
in which it ran down the mountain was dry the next morning. 
Jt was confined to the width of twenty feet, perhaps lefs. It 
appeared to be about thirty feet deep, as could be difcovered by 
its effects.on thofe trees which were not carried away by the 
water. It cut a paflage in the fide of the mountain, of about 
feven or eight feet wide, and near that depth. The traces of 
it are feen from the town, though, as I faid before, it is ten 
miles diftant. One rock, of a very confiderable weight, was 
thrown into thecrotch of a tree, twelve feet from the ground, 
in which it remained for fome time. When the water came 
into the valley, its impetuofity was fo great that it was not im- 
mediately diverted, but reached a {mall rifing ground, through 
which it.cut a paflage ; then followed the valley, and fo on to 
the river, which was at fome confiderable diftance. In its 
courfe, it carried off all the fences, and came upon the floors of 
fome of the houfes. I have had fome converfation with Mr. 
Rittenhoufe on the fubject, who has been twice to fee the effects 
of the water. It is his opinion, that it was not a column of 
water which burfted forth from the mountain, as it was near 
the top of one of the higheft. On 
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On my return to Philadelphia, im the neighbourhood of Read- 
ing, I came to the greateft {pring of water I had ever feen.—It 
is about fourteen feet deep, and about one hundred feet f{quare. 
A full mill-ftream iffues from it. The water is clear and full 
of fifhes. To account for this bedy of water, was my enquiry. 
I foon found, that it was probably the rifing and burfting forth. 
of a very confiderable river, which funk into the ground and 
totally difappeared,. one mile and an half or two miles diftant 
from this place. 


In the northern parts of Pennfylvania, there is a creek, called. 


Oid-Creek, which empties itfelf into the 4//eghana-river, iflu- 
ing from a fpring, on the top of which floates an oil, fimilar to 
what is called Bardadoes tar, and from which may be collected, 
by one man,- feveral.gallons in a day.. The troops, in march- 


ing that way, halted at the fpring, collected the oil, and bathed. 


their joints with it. This gave them great relief, and freed 
them immediately fram the rheumatic complaints with which 


many of them. were affected.. The-troops drank freely of the. 


waters :—they operated as a gentle purge. 

There is another {pring in the weftern parts of Virginia, as 
extraordinary in its kind as the one juft-mentioned, called the 
Burning-Spring. It was known a long time to the hunters, 
They frequently encamped by it for the fake of obtaining good 
water. Some of thein arrived late one night, and, after making 
a fire, they took a brand to light them to the fpring. On their 
coming to it, fome fire dropped from the brand, and, in an in- 
ftant the water was in a flame,.and fo continued, over which 
they could roaft their meat as foon as by the greateft fire. It 


was left in this fituation, and continued burning for. three’ 


months without intermiffion. The fire was extinguifhed by 
excluding 
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excluding the air from it, or {mothering it. The water taken 
from it into a veffel will not burn. This fhews, that the fire 
is occafioned by nothing more than a vapour that afcends from 
the waters. 

There are two f{prings high up on the Powtomack ; one of 
which has about the fame degree of heat as blood running from 
the veins. It is much frequented by people who have loft their 
health. ‘The waters are drank with freedom, and alfo ferve as 
2 hot bath, by which much good has been experienced. The 
other fpring, iffuing from the fame mountain, a little further 
up, is as remarkable for its coldnefs, as the other for its heat, 
and differs from common fprings in as many degrees. 

‘Thefe accounts I have from the beft authority. General 
Wafbington, from whom I had my information, as well as from 
others, owns the land around the Burning-Spring, which he 
‘bought for the fake of it. 

The accounts of the other fprings I received from a gentle- 
aman of undoubted veracity, and of great obfervation, who lately 
vifited them. He commanded the troops who experienced the 
benefit of the Oz/-Spring. He mentioned to me another {pring 
in the fouth-wefterly part of Virginia, which he had not feen, 
but of which he had received a particular account from gentle- 
men of character. It is called the Sweet-Spring, from the fweet- 
nefs of the waters, which have been found efficacious in many 
diforders, and have given relief when every other attempt has 
proved ineffetual. 

To thefe I may add the great number of falt {prings in Ameri- 
ca, efpecially on the O72, and the rivers which empty into it. 
There is one fpring on the Mi/fifippi, from which falt is made 
fufficient to fupply the whole I/nozs country with that article. 
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XVII. An Account of large Quantities of a foffil Subftance, 
containing Vitriol and Sulphur, found at Lebanon, in the 
State of New-Hampfhire, accompanying a Specimen. Ina 
Letter from the Reverend Jeremy Be_knap, F. A. 4. 
and Member of the Philofophical Society at Philadelphia, zo 
SamMueL Wi tiams, L.L.D. F. A.A. and Hollis Pro- 


Sefer of Mathematics and Philofophy in the Univerfity at 


Cambridge. 
Dover, September 28, 1780. 
SIR, 
ERE WITH I fend you a fpecimen of a ftone, which, 
by the efflorefcence upon it, you will fee to be rich in 
vitriol, and by the {mell, you will perceive to contain a great 
proportion of fulphur. It was taken out of the cellar-wall of 
an houfe at Lebanon, in the county of Yors, where it had been 
placed for about fifteen years. The fame kind of ftone is found 
in vaft quantities, for a confiderable diftance round the fpot. 
The neighbouring people ufe it for dyes, and for blacking lea- 
ther, with as much fuccefs as the beft imported copperas. As 
there is plenty of wood and water there, I think a manufactory 
might be eftablifhed to great advantage. You will judge whe. 
ther this hint is worth communicating to your newly eftablifh- 
ed Society. 
Iam, Sir, 
Your friend and humble fervant, 
JEREMY BELKNAP. 
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XVIII. An Account of yellow and red Pigment, found at Nor- 
ton, with the Proce/s for preparing the Yellow for Ufe ; ac- 
companied with Specimens. Ina Letter from the Reverend 
SAMUEL DEANE, F. A. A. to Mr. CALEB GANNETT, 
Rec. Sec. A. A. 


Falmouth, May 30, 1782. 
SIR, 


N feveral places in Norton, in the county of Brifo/, in the 

Maffachufetts, has been found a foffil, near the furface of 
the earth, mixed with fand and {mall pieces of iron ore, from. 
which is extracted two kinds of fubftances ufeful in painting, 
viz. yellow and red. 

To make the yellow, the procefs is as follows : They mount 
atub, or vat, on blocks two feet high, and put into it one 
third part as much of the earth as will fill it: then fill it up, 
almoft to the brim, with water. After this, with hoes, they 
bruife it, and ftir it about till it is diffolved and well mixed with 
the water. The fand, gravel and iron ore, in about the fpace 
of a minute, will fink to the bottom ; at which time they draw 
off the water, with the pigment floating in it, letting it fall 
through a common bread-fieve, into.a vat, or tub, ftanding on. 
the ground. When the paint is all funk to the bottom, the 
water is taken off through. holes in the fides, and the paint dried 
well in. the open air and funfhine, on a floor made tight and fur- 
rounded with a border, to prevent its running off. Being tho- 
roughly dried, it is fit for gtinding by the painter, making a 
greenifh yellow colour. And I am told, a little black paint 
mixed with it, renders it a beautiful olive colour. 


The 
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The yellow paint, being dried as above, and then brought to 
ared heat, in a kettle over a hot fire, becomes a red paint re- 
fembling Spani/hb-brown, but of a finer and brighter colour. 
It is ufed by painters inftead of Spanz/h-brown. They ule it for 
out-door work ; and time will foon difcover whether it will not 
be equally durable. The manufacturers fell it for about three 
pence a pound, which is cheap ; and it bids fair to be of great 
fervice to the public. 

In the fame town is found a white foffil, out of which is 
made a paint refembling Spani/h-white, or whiting. But con- 
cerning this I have not been able to gain much information. 

I have left famples of the yellow and red with the Keeper of 
the Cabinet : and if you think fit, you may communicate this to 
the Academy at their next meeting. 

I am, Sir, 
Your moft humble fervant, 


SAMUEL DEANE. 
Mr. Gannett. ' 


P. S. Since writing the above I find, that this paint has 
ftood the weather well, in feveral inftances, for three or four 
years ; and bids fair to prove durable : and that the red, in its 
prefent ftate, is fold at fifteen fhillings per hundred weight ; 
which is cheaper than can be obtained from Europe, 
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XIX. An Account of an Oil-Stone found at Salifbury.. In a 
Letter from the Reverend Samuet WEBsTER, to Mr. 
Cates GanneTT, Rec. Sec. A. A. 

Salifoury, January 24, 1783. 
SIR, : 
HAVE found what the goldfmiths ufe, and call an oil- 
ftone, equal, if not fuperior, to thofe imported from Turkey. 

—But as it was fo {mall as only to make two, one for each of 

my fons, who are ‘goldfmiths, it is not in my power to fend 

you a fample, It is extremely hard, and fomewhat brittle ; fo 
that I eafily broke it into two pieces. When it is ground it is 
exceedingly fmooth, and ferves to fmooth their engraving tools. 

I found it in my field by accident, and was excited, from its 

uncommon appearance, to take it up, not knowing, at that 

time, what it was. It is fomewhat curdled with light and dark 
brown, or, when ground,. it approaches to a light chocolate 
colour, fomewhat clouded. Before it was ground fome com- 
pared it to Caftile foap. I have made confiderable fearch for 
more, but without fuccefs. I doubt not, however, that we 
have them in the country, perhaps in plenty. I found this in 
moift ground. Thefe ftones are neceflary forall thofe who 
make ufe of engraving tools, and are now very fcarce and dear. 

I fend you a piece of marble found near the mouth of Sz. 

‘Jobn’s-River, inNova-Scotia. It is found of various colours,— 

white, bluifhand veined. I alfo fend youa fample of falt, made 

from a falt-{pring in the Seneca country, on Mohawk-River : 
anda fample af cloth, coloured black with fumach-berries alone, 

without copperas, s Iam, &c. 

SAMUEL WEBSTER. 

Mr. Caleb Gannett. ro 
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XX. Odjervations on the Culture of Smytna Wheat. In a 
Letter from Benyamin Gace, F..A. A. Member of the 
Philofophical Society at Philadelphia, and Fellow of the Royal 
Society im London, to bis Excellency James Bowpoin, 
L.L. D. Pref. A. A. 


Killingworth, 25th Auguft, 1783. 

STIR, 
’ SEND you a few heads of the true Smyrna wheat, a fpecies 
of that grain, which I apprehend is the beft adapted for the 
horfe-keeping hufbandry, believing it will anfwer for tillage 
equal to our Indian corn. Dr. E//iot made various attempts to 
procure it, without fucceeding. This happens tobe much blaft- 
ed, owing partly to the feafon, and in part to being late fowed, viz. 
late in September, after the rains came on, at the end of a long 
drought ; and being fowed in my garden, contiguous to fome 


barberry-bufhes ; to all which, dy saving open my gate, my 


fheep got in during the winter, the ground not being covered 
with fhow, ate it off even with the ground.—But am of the 
opinion, from the ftrength of the ftalk, a {pecimen of which 
I alfo fend you, a part-.of the fecond joint, divefted of the leaf 
which covers it, and alfo the upper joint which fupports the 
ear, which is folid, it app®arstbetter able to fupport the heads, 
and will not be fubjet to a rupture of the veffels, which is 
often the cafe ina blafting feafon ; and from its being about ten 
days earlier than common wheat, puts it ftill further more out 
of the danger of the blaft. Thofe ears which have but one 
head, I apprehend, from the fimilarity of the leaf and- ftalk, are 
of the fame f{pecies with thofe which have more heads : one of 
which has four ears of a fide, fpringing out of the main 
ear, 
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ear, which I apprehend owing to having more room, more 
culture, and, perhaps, the earth, contiguous to the roots, richer. 
The method of culture, if you are not acquainted with Tu//’s 
tillage, is, to make a fmall ridge, in form of a bed for peas, on 
which make two rows, at about ten inches diftant, and the feeds 
planted at about half an inch diftance in the rows, which muft 
be hoed, and kept clean from grafs or weeds. Should you not 
have a curiofity yourfelf, in this way, you may perhaps oblige 
fome of your friends, who may be in the farming way. It 
would be well to put the feed into the ground foon. 
I have the honour to be, Sir, &c. 


BENJAMIN GALE. 
Honourable ‘fames Bowdoin, Efquire. 
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XXI. An Account of an Experiment for raifing Indian Corn 
in poor Land. In a Letter from JosEpH GREENLEAF, 
E/q; to the Reverend Joun Crark, F. A. A. 

Bofton, May 26, 1785. 
STIR, 

HILE I refided in the country, I found it was the 

opinion of the farmers, that whoever raifed Indian corn 
paid more for it, in labour, than it was worth: that the land 
mutt be ftrong, highly manured, well plowed and hoed, or it 
would not produce a crop half equal in value to the expence 
beftowed upon it :. that the land, in a very few years, wouitl 
be worn out, and muft lie ufelefs a number of years after- 
wards to recover its fertility. 

To convince them of their error, I purchafed, of one of my 
neighbours, a piece of land which he affirmed was worn out, 
and unfit to produce any crop of any kind. The land was dry, 
and not.a ftone in it ; the foil was very light and fhallow, in- 
clining to fand. The ground was over-run with briars and 
weeds, called St. Ychu’s-wort, with here and there a fpire of 
coarfe wild grafs. . 

Upon. this piece of ground I made the following experiment. 
In the firft place I procured a plough, made under my own di- 
rection, with a fharp coulter, and a fhare about a fourth part of 
the fize and weight of common plough-fhares ; and with a fur- 
row-board, on a new conftruction, that followed the coulter 
edge-wife, turning the furrow over in rather a fpiral form. With 
this plough, which required only the ftrength of a fingle horfe, 


a furrow was ploughed through the whole length of my field, 
and. 
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and, returning with the plough on the fide next to which the 
furrow was turned, threw up another furrow againft the firft. 
At four feet diftance from this another double furrow was ploug- 
ed, in the fame manner ; and fo on, leaving a fpace of four 
feet between the double furrows, through the whole field. 
Upon thefe double furrows potatoes were planted, leaving the 
fpace of four feet between each hill. This field contained twe 
acres and an half, and was about forty rods in length. It was 
ploughed and planted, in one day, with one horfe and two boys. 
When the potatoes came up and wanted tending, the fame boys, 
with the fame horfe and plough, turned another furrow of the 
-unploughed ground towards the potatoes, on each fide, and 
drefied them with their hoes : this they alfo performed in one 
day. At half-hilling, it was repeated, and the whole field be- 
came ploughed. At hilling, the field was crofs-ploughed, the 
earth thrown towards the crop each way, and dreffed with the 
hoe. By this mode, two acres and an half was compleatly 
tilled in four days, with the labour of only two beys and one 
horfe ; which, in the common way of managing ground, would 
have required ten days labour of one man, one boy, and two 
horfes. 

The next fpring I ploughed, between every two rows of the 
old potatoe-hills, two furrows, which were thrown one againft 
the other, and planted my corn upon them, without any manure. 
The ploughing and planting was performed by the fame horfe, 
plough and boys, in one day. My corn was hufbanded in the 
{ame manner my potatoes were the year before. A field on the 
other fide of the fence, much of the defcription and fize of mine, 


was two days and an half in ploughing and planting, with one 
man, a boy, two horfes, anda common plough, This field, 


was 
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was planted on the fame day with mine, and was well dunged, 
My corn made its appearance about two days before my neigh- 
bour’s, ripened more than a fortnight earlier, and I had the 
largeft crop. 

I continued to plant corn in the fame land, between the 
old hills as before-mentioned, for three years fucceffively, with- 
out carrying on any manure,—the crops incteafing about twa 
buthels every year. My removing to Bo/fom prevented my re< 
peating the experiment. You will join with me in lamenting 
the lofs to the public of thoufands of acres of land that lie ufe~ 
lefs in this commonwealth, from a miftaken notion that fuch 
land is worn out, and not capable of producing a crop fufficient 
to pay even for the feed that is planted. 


I am, &c. 


JOSEPH GREENLEAF. 
The Reverend Yobn Clarke. 
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XXII. ‘An Account of a fingular Apple-Tree, producing Fruit 


of oppofite Qualities ; a Part of the fame Apple being frequent- 
ly four, and the other fweet. In a Letter from the Reverend 
-Perer WHITNEY, éo the Reverend JosepH WILLARD, 


V. Pref. A. A. and Prefident of the Univerfity in Cambridge. 


Northborough, July 15, 1782. 
REVEREND SIR, ! 


HERE is now growing in an orchard, lately belonging 

to my honoured father, the Reverend Aaron Whitney, 

of Peter/bham, deceafed, an apple-tree, very fingular with re- 
{pect to its fruit. The apples are fair, and, when fully ripe, 
of a yellow colour, but, evidently, of different taftes—four and 
{weet. The part which is four is not very tart, nor the other 
very {wect. ‘Two apples growing fide by fide, on the fame 
limb, will be often of thefe different taftes, the one all four, and 
the other all fweet. And, which is more remarkable, the fame 
apple will frequently be four on one fide, end, or part, and the 
ether fweet, and that not in any order or uniformity ; nor is 
there any difference in the appearance of the one part from the 
other. And as to the quantity, fome have more of the acid 
and lefs of the fweet, and fo wice verfa. Neither are the ap- 
ples fo different in their taftes, peculiar to any particular 
branches, but are found, promifcuoufly, on every branch of 
the tree. The tree ftands -almoft in the mid(t of a large or- 
chard, in a rich and ftrong foil, and was tranfplanted there 
about forty years ago. ‘There is no appearance of the trunk or 
any of the branches having been ingrafted or inoculated. It 
was a number of years, after it had born fruit, before thefe dif- 
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ferent taftes were noticed ; but fince they were firft difcovered, . 


which is about twenty years, there has been conftantly the 
fame variety in the apples. 

For the truth of what I have afferted, I can appeal to many 
perfons of diftinction, and of nice taftes, who have travelled a 
great diftance to view the tree, and tafte the fruit ; but to invef- 
tigate the caufe of an effe& fo much out of the common courfe 
of nature, muft, I think, be attended with difficulty. Theon- 
ly folution I can conceive is, that the corcu/a, or hearts of two 
feeds, the one from a four, the other from a fweet apple, might 
{o incorporate, in the ground, as to produce but one plant : or 
that farina, from bloffoms of thofe oppofite qualities, might 
pafs into, and impregnate the fame feed. If you fhould think 
the account I have given you, of this fingular apple-tree, will 
be acceptable to the American Academy, pleafe to communi- 
cate it. ; 

I am, &c. 
PETER WHITNEY, 
Reverend Prefident Willard. 
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XXIII. 4 Letter from the Honourable Benj AMIN Lincorn,, 
Efq; FP. A. A. to the Honourable James WARREN, EZ; 
F. A. A. relating to the ingrafting of Fruit-Trees,.and the 

.Growth of Vegetables. ; inclofing the Obfervations. of bis. 
Friend on the Growth of Trees downward after the firft Year.. 


Hingham,. November 3,. 1780.. 


My DEAR SiR, 


TAKE this early opportunity, agreeable to: my promife, 

to enclofe you the fentiments of my friend on grafting;, 
the growth of plants, trees, &c.. Thefe were given ona conver- 
fation which arofe on my mentioning, that I had obferved, for 
a number of years, an apple-tree in my orchard, the natural 
fruit of which was early, having been grafted with a winter 
cyon, producing fruit very like in appearance to the fruit pro- 
duced by the tree whence the cyon was taken, but deftitute of 
thofe qualities inherent in. that fruit, and neceffary to its keep- 
ing through the winter. This led me to call in queftion the 
propriety of grafting winter fruit on a fummer ftock, and to 
enquire, whether the ftock through which, I fuppofed, the 
food paffed to the cyon, and by which it was fitted properly to 
nourifh the helplefs and newly adopted. branch, would not ra- 
ther affimulate Aart, than that the cyon could, thus.fed, retain 
all the qualities of its parent ftock. 


I am fenfible that there are objections to this new fyftem ; 
and, perhaps, difficulties may be raifed to:it, which cannot be 
obviated.—But, as this may arif€ either from the erroneoufnefs 
of the doctrine itfelf, or from the want of knowledge in the 


principles of vegetation, I think it fhould not be adopted or 
rejected 
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rejected without the fulleft enquiry ; and efpecially, fince a know~ 

ledge of the laws of vegetation is one of the moft interefting mat- 

ters which can be the fubject of difcuffion : for on vegetation 
depends our being ; and in the fame proportion as we obtain a 
knowledge thereof, and practife on that knowledge, in that 
proportion is our well-being promoted.. That cultivation pro- 
motes vegetation, I think, none will deny : for furely the earth, 
fpontaneoufly, gives us but a bare fubfiftence. The reafons af- 
figned, why the earth did not more early bear fruit, were, be- 
caufe there was no rain on the earth, and becaufle there was no 
man to till the ground.—The neceffity of which feems to have 
produced one of the firft decrees from heaven toman, even while 
he was in Eden, furrounded with all the bleffings thereof,. 
that he fhould drefs the garden. Whether tilling and drefling 
the earth fo prepares its parts that they became proper food for the 
plant, and thereby promote vegetation ;—-whether, by tilling and 
dreffing, the land is fitted properly to receive the rays of the 
fun, and to receive and’ retain a fuitable quantity of water, with 
which. food for the plant is fuppofed, by fome, to fall ;—or 
whether, by tilling” and drefiing, the land. does really partake 


of more particles necefiary to vegetation, and fo. attraéts like: 
particles floating in the air, as fimilar bodies attract each other, 


and fo light on, and feed the plant in their fall, or do reft on 
the earth, are abforbed by the roots, and thence conveyed thro’ 
the whole plant, are gueftions which can, I think, be deter- 
mined with more eafe and greater certainty when.the principles 
of vegetation are fully afcertained. 

- Pleafe to favour me with the refult of your enquiries on thefe 


matters, and it will much oblige him who has the honour to. 


be, &c. B. LINCOLN. 
Hon. Gen. Warren, THE 
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T HE idea has univerfally obtained, that Trees grow from 
the root upwards. But perhaps it may appear probable, from 
the following confiderations, that Trees, from the firft year, 
grow from the top downwards. 


The growth of annual plants feems to be the mere expand- 


ing of the parts contained in the feed, or bulb, which is amore 
perfec and full grown feed, differing but little from what is 
commonly called fed. Of this, the bulb of a tulip is the beft 
example, as the parts are vifible without the help of glaffes. 
Upon removing the feveral coats of the bulb, each of which 
are the fupport of a leaf, in the center of it, a large flower, 
near half an inch in length, will be found, and, in thicknefs, 
as large as a rye-{traw ; in which the petals, ftile, filaments 
and buttons are fully formed, and perfe& in every refpect but 
fize and colour. The lower leaf of the plant, which, withia 
the bulb, covers all the reft, {wells and expands firft : then the 
next above fwvells and expands ; and fo on, until the whole are 
expanded : after which, the ftalk rifes, the flower {wells and 
opens, and its beautiful colours are feparatgd and exhibited to 
the eye. In this growth the bulb is entirely wafted, except 
only the fine fkin that covered each fquamina, which remains 
much thinner than white paper. In the center of the bulb, 
below the leaves and adhering to the ftalk, may be feen a very 
{mall bulb, much lefs than the feeds of the plant. This bulb 
is, however, increafed with the growth of the leaves, until it 
becomes of the fize of the parent bulb : and when the ftalk, 
the leaves and fibrous roots decay and dry up, this new bulb 
remains, in the place of the old one, capable of a like growth 
the next year. 


The 
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The firft year’s growth of a tree, like that of plants, is the 
mere expanfion of the parts contained within the feed, fo far 
as thofe parts are fitted for growth ; and being expanded, the 
wood formed has no further growth, in any direction, but re- 
mains of.the fame fize until it decays. Each leaf which grows 
on the firft year’s fhoot, as well as thofe of fucceeding years, 
has annexed to it, immediately above its ftem, an embryo bud, 
which is nourifhed and fitted to grow the following year, and 
to become a branch of the future tree. The leaf having per- 
formed its maternal duty, falls to the ground, and manures the 
tree from whence it fell. 

The wood of thefe faplings of a year, is uniformly of one 
texture ; but the wood of the next year is feparated from it bya 
circular line, which remains as long as the wood lafts. Every 
fucceeding year is diftinguifhed in the fame manner ; fo that by 
cutting the tree on one fide, from the circumference to the cen- 





ter, and counting thofe circles, you may afcertain its age. 
And one of the main queftions, arifing in the confideration of 
this fubje&t, is, how are thefe annual additional circles of wood 
formed ? Are they formed by the filling and expanding of 
fibres, which, too {mall for the obfervation of our fenfes, lie 
between the bark and the tree? or are they new fibres footing 
either from below or from above ? gIt appears, by examining 
the wounds of trees, that the wood being once feparated never 
heals up and grows together.—The new wood grows over, and 
covers the wound ; but the feparated vefiels never unite again : 
therefore, if the edge of a knife be pafled tran{verfely, thro’ the 
bark half round afapling, and thoie fuppofed extreme fine veffels 
were cut off, that fide of the tree ought to ceafe growing, and 
the buds above it perifh. But the fact is otherwife : for, cover 
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the wound fo as the air may be prevented from carrying off the 
moifture, which, when uncovered, flows from the wound, the 
buds above will grow nearly as well as if the wound was not 
made. To fuppofe that new veffels, formed at the root, afcend, 
and feeking the buds, by paffing round the incifion, im- 
mediately find them, is too ludicrous an objection to be feri- 
oufly noticed. Let us, then, confider the buds which are 
formed in the bofom of every leaf. 

One ef thofe buds, rended from its parent plant, and inferted 
in the bark of another tree of the fame genius, will grow as well 
as if it had been continued where nature placed it, and become 
acompleat tree. Here, at leaft, there isa certainty, that there 
are no fibres calculated te fupport it, yet it will grow ; and the 
whole tree, above the infertion in the ftock, thus {pringing 
from a fofter-bud, is exactly of the fame nature in all refpeéts, 
and produces the fame fruitas the tree from which the‘bud 
was taken. This is the wonderful circumftance, which, 
though often attempted, has never been clearly accounted for. 
We fhall proceed to enquire, then, how buds inferted in fo- 
reign ftocks attain their growth. 

When a bud is bro’t into contact with the ftock, and the bark 
of the {tock paffed round and upon the bark laid in with the bud, 
the fap very quickly formsa gum, which glues them together, 
and ftops the mouths of thofe veffels which had been torn by 


feparating the bark and bud from the parent tree. Whoever 
examines the fa&, muft be convinced, that the bud, thus laid 
in, never has any furtheradherence to the ftock ; but remains, 
during the life of it, liable to be feparated from it by diffolving 
that gum ; and, from this circumftance, the fize and fhape of 
the wood, or bark, laid in with the bud, may be plainly yoni 
vere 
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vered many years after its infertion. Here the communication 
between the ftock and the bud is deftroyed: for, if the fap 
penetrated this gum, it would diffolve it, and the bud would 
fall off ; and there can certainly no fibres be fent from the root 
to feed a bud, which nature had not placed there. Nothing 
but experiment could induce a belief, that a bud, thus fituated, 
would grow, become a tree, bloffom and bear fruit. Let us 
fee how buds grow 'in-the fituation affigned them by nature. 
The largenefs of the bud, and the freedom with which it 
fhoots, renders the peach-tree a proper fubject of this enquiry. 
Early in the fpring, when the bud firft begins to fwell, we fhalf 
find one or more fibres fhooting from it downward. Thefe 
fibres are fo large, below the bud, as apparently to fwell the 
bark, and on removing the bark the fibres may be plainly feen 
‘by the naked eye. Whoever carefully examines this fact, will 
fcarcely doubt that this is really the manner in which buds be- 
gin to grow. Ineculations having the fame power of fending 
out fibres from themfelves as buds, in their natural fituations, 
need no nourifhment from the ftock on which they are fixed ; 
but it becomes the queftion, from whence is their nourifhment 
derived ? | 
A curious yellow carnation, ptefented'to a gentleman at Lan- 
enfter, in the year 1778, being tranfplanted very early in the 
{fpring, and the weather proving very cold, he was oblig.3 to 
take it into the houfe, and keep it in a room where fire was 
kept: Notwithftanding his utmoft care in keeping the earth 
well’ watered, the plant declined, the leaves becamie foft, and 
refted on the earth, and the plant fhewed every fympton of ap- 
proaching death. In this flate, having bended twigs over the 
pot, he wet a thick tow-cloth and threw over the plant, which 
Bbb formed 
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formed a moift atmofphere round it. In a few hours the leaves: 
becarne erect, and elaftic, and within three days the whole plant 
affumed the afpect of perfect health. The roots had a full fup- 
plyof moifture, but it did not grow ; the leaves were fupplied, 
and the plant inftantly flourithed. 

The firft appearance of vegetation among trees here, is the 
flowing of the fap in the fugar maple. This begins with the 
frofty mornings in the month of February. Thefe hoar frofts 
never apppear but when the air is moift ; and it is invariably 
certain that the fap ceafes to flow when the wind is at north- 
weft and the air dry, be the ftate of the earth as to-moifture or 
froft as it may. From hence it appears, that the fap is extract- 
ed from the air even before the leaf is expanded, and not from 
the earth, as is generally fuppofed. 

The next appearance of vegetation, is the {welling of the 
bud in the fcarlet maple ; and in this, as in all other trees, it is 
to my purpofe to obferve, that the uppermoft buds always fwelt 
firft, and its beautiful bloffoms are feen earlieft to unfold on the 
topmoit boughs. This cannot depend on a fap derived from 
the root ; for, in that cafe, the lowermoft fhould have unfold— 
ed firft. 

The hufbandmen of New-ferfey, upon thofe lands: which 
do not produce oak-timber fufficient for fencing, fhave the bark 
from the pine trees in the latter part of winter, and in the fpring, 
the turpentine running down over that part of the tree which 
has been barked, fills the pores, and preferving it againft the 
water, renders the pine a very durable poft for fencing. The 
turpentine, as I conceive, being collected from the air, defcends 
from the top of the tree. This practice, lately introduced, 


deferves attentiori, not only as an argument in this queftion, but 
as 
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‘as an important leffon of inftruction to thofe who live on pine 
lands. at 4 
- The experiments made on fruit-trees, by extending their 
branches into green-houfes while the roots remain in the 
ground, need not be repeated. They are better known than 
underftood ; and can only be accounted for by fuppofing that 
their nourifhment is derived from the air. Of this the follow- 
ing experiment may be a proof. 

A branch of the maple being feparated from the tree, and 
the lower end fealed, placed in any part of the tree, will bloom 
as foon as any of the adjoining branches not feparated from the 
tree will do. The buds of trees, deriving their nourifhment 
from. the air, fend down their fibres between the bark of the 
tree and the former year’s growth of weed, and lay an addition- 
al wood over the former growth. It is upon this principle 
-alone, that the growth of inoculations can be accounted for ; 
and it is clear and plain, that every bud has its own pith, per- 
fectly diftinc&t from the tree it is attached to, and has alfo in it- 
.felf every other part of a tree. 

From .a due confideration of what has been faid, it will ap- 
‘pear, that the growth of annual plants is the expanding of the 
‘parts contained within their feeds as bulbs, and a produétion of 
ther feeds and bulbs, perfectly diftin@ and unconnected with 
the former ; but that the growth of trees after the firft year is 
the expanding of buds, adhering to the former growth, and the 
fitting of other buds for future growth attached to the tree, as 


well as forming of feeds, as annual plants do. 
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XXIV. An Account of fome of the vegetable Produétions,.nax 
turally growing in this Part of America, botanically arranged. 
By the Rev. Manassen. CuTier,. F. A. A. and M.S. 
and Member of the Philofophical Society at Philadelphia. 


if N an infant country,-where nature has been liberal in her 
produdtions; and internal refources- are greatly wanted, few 
objects can be of greater importance than natural hiftory. Yet, 
unhappily, there is no branch of ufeful knowledge we have fo 
little cultivated. The cultivation of this branch of {cience will 
Open to-our view the treafures we poflefs unenjoyed ; and muft 
eventually tend’ to the fecurity and welfare of our citizens, the 
éxtenfion of their commerce, and the improvement of thofe arts 
which adorn and embellith life. 

The little progrefs we have made in exploring the foffil king- 
dom, is fufficieat to convince us, that the bowels of the coun- 
try are well ftored with minerals and other ufeful foffils ; which 
are capable of being improved, not only for the benefit of indi- 
viduals, but as national advantages. 

We have, perhaps, as great a variety of indigenous plants, as 
any country produces, in a fimilar climate. But a great part of 
them have never been fo far noticed as to receive even a trivial 
name. Canada and the fouthern ftates, befide the attention 
paid to their productions by fome of their own inhabitants, have 
been vifited by eminent botanifts from Europe. But a great 
part of that extenfive tract of country, which lies between them, 
including feveral degrees of latitude, and exceedingly diverfi-~ 
fied in its furface and foil, feems ftill to: remain unexplored. 

The almoft total negle&t of botanical enquiries, in this part 
of the country, may be imputed, in part, to this, tat Botany 


has 
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bas never been taught inany of our Colleges,and t6 the difficultiés 
that are fuppofed to attend it; but principally to the muftaken 
opinion of its inutility in common life: This-opinion being fo 
generally prevalent, it may be-neceflary to obferve, that, tho’ all 
the medical properties and ceconomical ufes of plants are not 
difcoverable from thefe characters by which they are fyftemati-~ 
cally arranged ; yet the celebrated Limneus has found, that the 
virtues of plants may be, in a confiderable degree,.and moft fafe- 
ly, determined by their atura/ characters: for plants of the 
fame “atura/l clafs are in fome meafure fimilar ; thofe of the 
fame natural order have a ftill nearer affinity ; and thofe of the 
fame genus have very feldom been found to differ in their me- 
dical virtues: Thus, according to the fexual fyftem, plants of 
' the fecond ordér in the third clafs are all efculent, affording food 
for men, beafts or birds ; and noone fpecies of all thofe nume- 
rous genera have been found tobe poifonous. The ftarry plants 
of the firft order in the fourth clafs are chiefly diuretic. 
The rough-leaved plants of the fifth clafs and firft order are 
mucilaginous ; but thofe of a difagreeable tafte and finell, moft+ 
ly berry-bearing plants, are more or lefs corrofive and poifon- 
ous. The umbelliferous plants, growing in dry places, are 
aromatic and ftimulative, but in wet ground, often poifonous, 
Plants of the fixth clafs have roots, according to:their fmell or 
tafte, either efculent or poifonous. The plants with horned 
antherz of the eighth and tenth clafles are aftringent, and their 
berries acid and efculent. All the. pulpy fruit of the ‘twelfth 
clafs.may be eaten with fafety.. Plants of: the thirteenth clafs 
are chiefly poifonous : but thofe of the firft order in the four- 
teenth are odoriferous, cephalic and refolvent ; and none of 
them are poifonous. Nor is there any poifonous plant belong 


ing 


SPS se ctaimlnin mre Axis oa 
a ° ¢ eins GT 


ee 


3938 Mr. Cur er’s Account of indigenous Vegetables, 


ing to the fifteenth clafs: they are generally called antifcorbu~ 
tic. Thofe of the fixteenth, with many filaments, are muci- 
Jaginous and emollient. ‘The feventcenth has no poifonous 
plant; but the feeds, which are food for men and other ani- 
mals, are farinaccousand flatulent. Thofe of the nineteenth 
are chiefly bitter; and thofe of the twenty-fourth are moftly 
fufpected. or dangerous plants. 

From :the want of botanical knowledge, the grofleft miftakes 
have been made in the application of the Exgli/b names of Ea- 
ropean plants, to thofe of America. -Many of our moft com- 
mon vegetables are generally known, and fome of them fre- 
quently prefcribed for medical. purpofes, bythe names of plants 
that are entirely. different, belonging to other claffes, and poffeff- 
ed, no doubt, of different properties. Botanical enquiries wil] 
enable us to rectify thefe miftakes, and to diftinguifh the feve- 


ral fpecies of European or other foreign plants from thofe that 
are peculiar to America. | 

We have it, alfo, in our:power, from the recent fettlement of 
the country, to determine, with great certainty, what vegetable 
productions are indigenous, and prevent:thofe doubts and dif- 
putes hereafter, which have frequently taken place among bo- 


tanifts in old countries. For it is very improbable that any 
exotic plants are become fo far naturalized as not to be diftin- 
guithable from the natives. 

Was the theory-of this {cience united with its practical ufes, 
and employed in procuring the neceflaries, and adding to the 
conveniences and ornaments of life, the vulgar opinion of its 
being merely fpeculative would be removed, and could not fail 
of engaging amore general attention. For it is well known 
shat the economical ufes of the vegetable kingdom aye exceed- 


ingly 
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ingly numerous; not only furnifhing food and medicine for 
man and beaft, materials for agriculture, and various arts and 
manufactures, and. for many of the de/ights and ornaments of 
life; but it fupplies important articles of commerce, and, in 
fome countries, is the greateft fource of internal wealth. We 
are, no doubt, yet ignorant of many productions well adapted 
to moft, or all, of thofe purpofes. 

The native Indians were acquainted with the peculiar proper- 
ties of certain vegetable produCtions, which if thoroughly un- 
derftood by the prefent inhabitants, might be made extenfively 
ufeful, both in phyfic, arts and manufactures,'and new branches 
ef commerce. Their materia medicafeems to have confifted of 
few articles : thefe were certain plants, powerful in their operation, 
and fometimes producing fudden. and furprifing effects upon the 
human body.. Thefe favages feem to have had better ideas of 
the medical virtues of plants, than fome who have imagined that 
vegetables, fit only for food, were the moft proper for medi- 
cine; and that combining a great number of the moft conr- 
mon plants, might bea remedy for almoft every difeafe. Vege~ 
tables: called’ poifonous are capable of producing great and fud~ 
den alterations in the human body: May not many of them be 
found, upon acurate and well-judged experiments, like fome 
chymical poifons, to be the beft medicines? The. Indians had 
difcovered effectual antidotes againft the venom of rattle-fnakes,. 
which mutt have been adifcovery of great importance to them, 
and may, poflibly, be reckoned among their greatef{t improve- 
ments in the knowledge of medicine. Mr. Cate/by mentions a 
fact, which he fays' was well attefted, of an. Indian’s daubing 
himfelf with the juice of the purple bindweed, a fpecies of the 
convolvulus, and then handling a rattle-fnake with his naked 


hands, without receiving any injury, The | 
































400 6Mr. CuTrenr’s Account of indigenous Vegetables, 


Thefe natives were, likewife, poffefled of the art of dyeing 
deep and moft permanent black, red and yellow colours. Thefe 
colours were given to bone, horn, porcupine quills and other 
hard fubftances, which ftill appear, unimpaired, on fome of their 
ornaments and utenfils. The Spaniards are faid to have procur- 
ed from the Californian Indians, the art of dyeing the beft black 
ever yet known. ‘The plant they.employ in this dye is called 
the cafcalote, a fmall fhrub, which abounds in that country, 
and may probably be found within the limits of the United 
States. 

However defirable the. knowledge of our vegetable produc- 
tions may be, our progrefs muft be flow, until men, verfed in 
this fcience, can devote their time to the inveftigation of them. 
Some advances may be made by individuals collecting the pro- 
ductions of their own neighbourhood, and tranfmitting accounts 
of them, from time to time, to the Academy. How mucha 
correfpondence of this kind has done, in perfecting the hiftory 
of the Brit:/h plants, will appear from the numerous botanical 
papers publifhed in the tranfa@tions of the Royal Society. 

As there has never been.a defcription given of the indigenous 
plants in this part of the country, and it being one of the ends 
of the inftitution of this Academy to promote the knowledge 
of natural hiftory, I take the liberty of communicating an ac- 
count of fome of thofe which have fallen under my obfervation. 
They are arranged according to the Linncan.fyftem ; and the 
generic characters, where they were found to correfpond, are re- 
ferred to Linneus’s defcription in the fifth edition:of his Genera 
Plantarum: The charaéters of the ff pecies, where there was. an 


agreement, are taken from. the tenth edition of the Syftema 
Natura. 


A. few fynonyms from other:authors are. given, and 


more 
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more might have been added, had it been confiftent with the 
limits of the paper. Some additional defcription of moft of 
them, the times of flowering and places of growth, were thought 
neceflary. Thofe plants which appear not to agree with the ef- 
fential generic characters of any known genus, areinferted without 
‘any generic names, but the natural characters of the fructification 
are particularly defcribed. Such as appeared doubtful are dif- 
tinguifhed by a mark of interrogation. The Engh/h names are 
thofe by which the plants have been called either here or in 
other parts of the world, except, in a few inftances, where no 
trivial name was known. The medical and ceconomical ufes 
which are mentioned, are inferted from the beft private infor- 
mation that could be obtained, or felected from good authori- 
‘ties ; many of them, in particular, from a late ingenious and 
ufeful publication by Wilham Withering, M. D. entitled, 
<‘ The botanical arrangement of Briti/h plants.” 
In giving this account of indigenous plants, I have had op- 
portunity of inveftigating only thofe which were found grow- 
ang within'the compafs of a few miles ; except a {mall -num- 
ber that happened to be noticed at a greater diftance. Many 
others have been obferved, but the limits of-this paper did not 
admit'their being inferted. The generic characters of thefe 
‘plants were minuted from freth bloffoms in full bloom, with 
‘the aid of a microfcope,'and with as much attention as the tit- 
tle leifure I have had for botanical enquiries would admit. But 
not having examined any of them, for any other purpofe than 
mere amufement, until the laft fummer, I doubt not errors will 
be found in this arrangement, -which more time and further 
examination might have prevented. This I hope will be ad- 
mitted as fome apology, by every experienced botanift, who 
' Cec knows 
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knows how much time is neceflary for inveftigating and ar- 
ranging a confiderable number of plants in a part of the coun- 
try never before explored. 

Ipfwich, January 26, 1784. 


MONANDRIA. 
MONOGTNIA. 
SALICORNIA. Linn. Gen. Plant. to. 


Salicornia articulis apice compreffis emarginatis bifidis. Sytt. 
Nat. Kali geniculatum annuum. Park. 

GLAsswoRT. Saltwort. Marjh Samphbire. The ftem grows 
about eight or ten inches high : the main ftem divides itfelf 
into numerous branches. It is found on the fea-fhore: _Blof- 
foms in September. 

In Europe a foffil alkali is obtained from the afhes of this 
plant, which is in great requeft for making glafs and foap. It 
is faid to make a pickle little inferior to famphire. 


DIGYNIA. 
BLITUM. Linn. Gen. Plant. 14. 


Blitum capitellis fpicatis terminalibus. Sytt. Nat. Chenopo- 
diomorus. Boerh. 

BLiTE. Several ftems rife from the fame root, running in- 
to many fhort ramifications. Leaves oblong and obtufe. Blof 
foms extremely fmall ; green with a yellow anthera. The 
fmell is confiderable, refembling Sav. About Parker-river 
bridge, in Newbury. Augutt. 

DIANDRIA. 


MONOGTNIA. 
LIGUSTRUM. Linn. Gen. Plant. 18. 


PRim  Privet. A fhrub. Leaves in pairs. Blofloms white. 


Berries black. In Lynn, Not very common in a wild ftate. 
June, It 
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It makes excellent hedges. The berries, gathered as foon as 
they are ripe, dye wool and {ilk of a good and durable green, 
with the addition of alum. 


CIRCZEA. . Linn. Gen. Plant, 24, 
Circa caule adfcendente, racemo unico. Syft. Nat. 
ENCHANTERS NIGHTSHADE. Bloffoms variegated. Among 
bufhes in a moift, rich foil. July. | 


VERONICA. Linn. Gen. Plant. 25. 
Veronica racemis lateralibus: pedicellis pendulis, folis hneari- 
bus integerrimis. Syft. Nat. 
PIMPERNEL. Brooklime. Water Speedwell. Blofloms whit: 
ifh or purplifh. In fwamps. June—July. 


a 

Veronica. 

ONE FLOWER. Stem fomewhat procumbent. Leaves orbi-+ 
cular ; oppofite on fhort pedicles. Blofloms folitary, fupport- 
ed on fhort flower ftalks rifing from the ax7//le of the leaves: 
they are fmall ; white, ftriated with purple. By the way-fide. 
May—July. 

GOLDENPERT. The calix confifts of one leaf; tubular, 
The limb deeply divided into five ovate, acuminated fegments ; 
with two fimall leaves growing on the outfide of the cup, op- 
pofite the two upper finufes. Coro//a one petal ; tube very long ; 





angular ; border divided into four circular, patent, emarginated 
fegments ; lapping. The upper fegment largeft: the lower 
{malleft. Stamina two fhort filaments rifing from the tube, 
near together, below the upper fegment; fhorter than the tube. 
Anthere cixcular ; flattith ; adhering together. Germen ovate. 
Ceca Stile 
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Stile cylindrical ; erect ; of the length of the Stamina. Stigma 
concave ; circular ; bent downward. Cap/ule ovate ; two cells ; 
two valves. Seeds numerous ; very fmall. 

The ftem round ; erect. Leaves ftrap-fhaped ; oppofite ; 
entire. Bloffloms fingle; on flower-ftalks rifing from the ax- 
ille of the leaves ; yellaw. Around’ the’ fhore of Wenham 

pond. Augutt. 





BASTARD-PEPPERGRASS, The calix confifts of a perian- 
thium of four erect, concave leaves ; ‘the margin coloured ; two: 
of them larger, which ftand oppofite. Deciduous. Corolla 
none. Stamina two fubulated filaments with anthere ; ftand 
oppofite ;, of the length of the calix. Anthere fimple. ‘Fhere 
are,four other fhorter filaments without antherz ; one on each 
of the fides of the fertile filaments. Germen circular ; com- 
prefled ; emarginated.. Szi/e very fhort. Stigma blunt and 
jagged. Capjfule circular ; comprefled.; emarginated ; two: 
cells ; four valves. Two flat feds ; the edges tumid. 

Stems round ; branched. Radical leaves deeply indented. ;. 
{tem leaves lanceolate and flightly ferrated. Bloffoms very {mall ;. 
on fruit-ftalks forming a.long open fpike at the extremities of 
the branches. Jorders of fields. July—Sept. 


UTRICULARIA. Linn. Gen.. Plant. 29.. 

Utricularia netario conico.. Syft. Nat. Lentibularia. Ray. 

Syn. Millefolium.aquaticum flore luteo galericulato.. Park.. 
BLADDERWoRT. Common hooded Milforl.. The roots are very 
fmall,. {wimming in the water, and feem fcarcely to touch the 
ground. They fend off numerous branched fibres, befet with 
fmall membranaceous bladders, appearing, like black feeds. 

Blofioms yellow. Ponds with a muddy bottom. Augutt. 
Utricularia: 
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Utricularia neétario carinato. Syft. Nat. 

PURPLE BLADDERWORT. Leffer hooded Milfoil. ‘The roots 
are jointed. Bladders lefs than the former fpecies. Bloffoms 
pale yellow. In muddy ponds. Augutft. 


VERBENA. Linn. Gen. Plant. 30. 

Verbena diandra fpicis longis, calicibus arifatis, foltis ovatis 
ferratis. Syft. Nat. 

VERVAIN. Simplers ‘foy. The ftems are quadrangular. 
Leaves ftand oppofite. Bloffoms ina long clofe fpike ; pale 
blue. Common by road-fides. July—Sept. There are two 
or three varieties of this fpecies of the Verbena very common. 

It is faid that the Surgeons of the American army, at a cer- 
tain period when a fupply of medicine could nat be obtained, 
fubftituted a {pecies of the Verdena for an emetic and expecto- 
rant, and found its operation kind and beneficial. 


LYCOPUS. Linn. Gen. Plant. 31. 

Lycopus foliis equaliter ferratis. Sytt. Nat.. 

WATER HOREHOUND. Gipfie. The ftem four cornered. 
Leaves oppofite. Blofloms whitifh ; furrounding the ftem at 
the joints. Borders of meadows. Augutt. 

This plant has been miftaken for a f{pecies of the Veronica, 


and is generally Known by the name of Paul’s Betony. It is. 
faid the juice will. give a permanent colour to linen, wool and: 


filk, that, will not wath out. 


FRIANDRIA. 
MONOGYINIA.- 
IRIS. Linn. Gen. Plant. 57: 
Tri corollis imberbibus, germinibus trigonis, caule ancipiti. 


Syft. Nat. 
BLUE-FLAG,. 
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BLUE-FLAG. ‘The Yeaves are fword-fhaped. Bloffoms blue 
variegated with white,ye!low and purple. In wet meadows. June. 

A decoGtion of the freth roots is a powerful cathartic, and 
will fometimes produce evacuations when other means fail ; but 
it is too draftic for common ufe. The juice of the frefh roots 
may be given in dofes of 60 or 80 drops every two hours. Dr. 
Withering fays the frefh roots of the yellow water flag have 
been mixed with food of {wine bitten by a mad dog, and they 
efcaped the difeafe, when others, bitten by the fame dog, died 
raving mad. The-root lofes moft of its acrimony by drying. 


XYRIS? Linn. Gen. Plant so. 

YELLOWEYED-GRASS. The corolla confitts of three ovate, 
patent, entire petals. The claws narrow ; of the length of the 
calix. Neéfaria three filiform filaments between the petals, 
longer than the calix, terminating in numerous long hairs. 
Three very fhort f/ements rifing from the’petals in the mouth 
of the bloffom. Cap/u/e membranaceous ; one cell ; three 
valves ; oblong ; comprefled on one fide. The other parts 
agree with Linneus’s defcription. 

The ftem flattifh ; naked ; erect. Radical leaves narrow ; 
tapering to a point. © Bloffoms in an head on the fummit of the 
ftem ; bright yellow. On banks of ponds. Auguft. 


CYPERUS. Linn. Gen. Plant. 61. 
Cyperus culmo triquetro, umbelle fpiculis capitatis oblongis 
fefilious, involucris longifimis ferrato-afperis ? Syft. Nat. 
GALANGALE. In open fwamps. Augutt. 


SCIRPUS. Linn. Gen. Plant. 62. 


Scirpus culmo tereti nudo, fpicis ovatis pluribu$ pedunculatt: 
zerminalibus. Sytt. Nat, 
BULLRUSE. 
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BULLRUSH. In ponds and rivers. Auguft. 

When properly cured it makes very neat bottoms to chairs ; 
but they will be much ftronger mixed with the leaves of the 
cat’s taik flag, though fomewhat coarfer. 


Scirpus culmo triquetro nudo acuminato, panicula fpicis conglo- 
merata laterali. Syft. Nat: 
THREE CORNERED RUSH. Banks of pondsand rivers. Aug. 


ERIOPHORUM. Linn. Gen. Plant. 63. 
Eriophorum culmis foliofis teretibus, foliis planis, {pica erreéta. 
Syft. Nat. Gramen juncoides lanatum alterum danicum. Park. 

coTTonGRAss. Puffy. Mofly meadows. May. 


The down of the heads has been ufed for ftuffing pillows and 
making wicks of candles. 


The indigenous grafies of the fecond order aré numerous, 
but the limits of this paper would not admit of their being in- 
ferted. A defcription of thefe and other native graffes may be 
the fubject of another paper. ; 


TRIGIYNIA. 
MOLLUGO. Linn. Gen. Plant. gg. 


Mollugo folus verticillatis cunetformibus acutis, caule fubdivifo 
decumbente, pedunculs unifloris. Syft. Nat. Mullugo foliis 
feepius feptenis lanceolatis. Gronov. 

CARPET-WEED. Stem divided into numerous branches, 
fpreading on the ground. Blofloms greenifh white ; in clufters 
at the joints. About pathways. July. 

TETRANDRIA. 


MONOGYNIA. 
ARUM Americanum, ete folio. Catefb. Nat. Hif. 


SCUNK CABBAGE. Scunkweed. The calix confifts of a very 


large, permanent Spatha ; of a thick, porous fubftance, ap- 
proaching 
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proaching to an ovate form; open on one fide, and bellied cut 
on the oppofite ; the margin auriculated at the bafe, and fome- 
what twifted at the apex. The Spadix within the Spatha. 
The florets numerous, placed around the receptacle in an oval 
form ; and are.fo compact as .to appear like a folid body, -thick 
fet with fmall, regular protuberances on its furface. No Caiix. 
Cervila four erect, very thick, narrow, obtruncated petals. 
Stamina four flattith filaments rifing from the receptacle ; 
langer than the corolla. 4nther@ oblong. Germen convex. 
Szile cylindrical ; rather longer than the ftamina. Stigma bifid. 
Seeds large ; roundifh ; fingle; inclofed within the receptacle. 

The firft appearance of this fingular plant is the flower. After 
the flower is arrived to a ftate of perfection, the leaves appear at 
a {mall diftance fromthe flower ftalk, in a conic form, very 
clofely rolled together. As they rife they expand ; -nearly 
ovate ; fupported on foot ftalks. The plant has no ftem. 
The globe of flowers is nearly of the colour of the {patha, 
ewhich is beautifully variegated with {carlet and yellow. Com- 
anon in fwamps and borders of meadows. April—May. 

This plant, which is found native no where’but in North- 
America, has been confidered by botanifts as a fpecies of the 
Arum. But the florets are hermaphrodite, having each of them 
diftin& and perfe& corolla, ftamina and piftil. It therefore be- 
longs to the firft order of this clafs, and is to be arranged among 
the aggregate flowers with a common perianthium. The fruc- 
tification fo effentially differs from all the genera of this order, 
it muft, undoubtedly, be confidered as a new genus. The 
‘vulgar name, by. which it is, here, generally known, is taken 


from its very rank and difagreeable fmell, nearly refembling 
that of a fcunk or polecat. 


The 
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The roots dried and powdered are an excellent medicine in 
afthmatic cafés, and often give relief when other means are in- 
effe@ual. It may be given with fafety to children as weil as to 
adults ; to the former, in dofes of four, five or fix grains, and 
to the latter, in dofes of twenty grains and upwards. It is 
given in the fit, and repeated as the cafe may require. This 
knowledge is faid to have been obtained from the Indians, who, 
it is likewife faid, repeat the dofe after the paroxifm is gone off, 
feveral mornings, then mifs as many, and repeat it again ; thys 
continuing the medicine until the patient is perfectly recovered. 
It appears to be antifpafmodic, and bids fair to be ufeful in 


many other diforders. In collecting the roots particular care 


ought to be taken that the white hellebore, or poke root, which fome © 


people call fcunk weed, be not miftaken for this plant, as the 
confequence might be fatal. There is an obvious diftin@ion— 
the hellebore has a ftalk, but the fcunk cabbage has none. 


CEPHALANTHUS. Linn. Gen. Plant. ros. 
Cephalanthus foliis oppofitis ternifgue. Syh. Nat. 
GLOBE-FLOWER SHRUB. Pond Dogwood. Button Bufh. The 
florets form a perfect globe, and when the fruit ftalk is feparated 
it dees not readily appear in what part of the globe it was in- 
ferted. The bloffems are fnew-white, fragrant and beautiful 
when in full bloom. Common in watery fwamps and pond- 
holes. Jwly—Augutt. 
HEDYOTIS. Linn. Gen. Plant. 110. 

Hedyotis foltis lineari-lanceolatis, caule herbaceo dichotome, 
pedunculis geminis. Sytt. Nat. 

VENUS PRIDE. Bloffoms white or bluifh. It fpreads over 
paftures -and fields, in large beds, and gives them a white ap- 


pearance. May—June. 
Ddd MITCHELLA. 
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MITCHELLA. Linn. Gen. Plant. 126. 
PARTRIDGEBERRY. ‘The {tems trailing. Leaves orbicular- 
cordate ; oppofite, with large white veins. Blofloms white. 
In thick woods and fwamps. June—July. 


PLANTAGO. Linn. Gen. Plant. 133. 
Plantago, foltis ovatis glabris, [capo tereti, [pica flofculis im- 
bricatis. Syft. Nat. 
PLANTAIN. Common near roads ind foot-paths. June— 
July. | 
The leaves are applied, by the common people, to inflamed 
fores and {wellings. The bruifed leaves they apply to freth 


cuts. 


Plantago folius lanceslato-ovatis pubefientibus fubdenticulatis, 
Spicis laxis pubefcentibus, fcapo angulato. Syft. Nat. 


VIRGINIA PLANTAIN. In grafs land. Not common. May 
—June. 


Plantaga folits femicylindracets integerrimis bafi lanatis, -fcapo 
tereti. Syft. Nat. 


SEA PLANTAIN. In falt marfhes. July. 

It is faid to be cultivated and fown with clover in Norts- 
Wales in Great-Britain, and greedily eaten by horfes and cows :. 

but Linnaeus fays, that cows are not fond of it. 


SANGUISORBA. Linn. Gen. Plant. 136. 
Sanguiforba fpicts longiffimis. Syft. Nat. Pzmpinella maxima. 

Cornutus. 

AMERICAN BURNET. Snakeweed. The leaves are winged ; 
very long. The fmall leaves ferrated. The filaments and an- 
there are white. In rich moift ground. July—September. 

Its 
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Its growth is generally luxuriant, and makes good fodder 
for cattle. : 


CISSUS. Linn. Gen. Plant. 137. 
Ciffus folits ovatis nudis fetaceo—ferratis. Sytt, Nat. 
PIGEON-BERRY BUSH. ‘The fhrub grows fix or eight feet 
high. Leaves oppofite. Bloffoms in broad-topped {pikes ; 
white. Common on the banks of brooks and rivers. June. 
Pigeons feed on the berries, which has been the occafion of 
its trivial name. 





MEADOW BLUEBELLS. ‘The calix is a permanent perianthi- 
um of one leaf ; tubular. Tube quadrangular ; limb divided 
into four acute, erect fegments. The corolla one petal. “Tube 
between funnel and bell-fhaped ; longer than the calix ; di- 
vided into four roundifh, patent fegments, with ciliated mar- 
gins. Necfaria four prominent glands in the bafe of the co- 
rolla. Stamina four triangular, ere¢t filaments ; inferted into 
the corolla, and of the length of the calix. Anthere oblong ; 
erect. Germen oblong ; within the tube. Sve fhort. Stig- 
ma bifid; flat; circular. Capfule oblong, quadrangular ; one 
cell ; four valves. Seeds numerous ; ovate; adhering to the 
angles of the capfule. : 

The ftem nearly round ; erect ; branched. Leaves ovate ; 
oppofite ; half embracing the ftem. Bloffoms large ; fingle; 
terminating ; bright blue. In moift land. Not common. 
September. 

The bloffoms open about ten o’clock in the morning, and 
clofe by two in the afternoon. ) 


CORNUS. Linn. Gen. Plant. 139 
Cornus herbacea, ramis nullis. Syft, Nat. 


Ddd 2 CORNEL. 
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CORNEL. Dogberry. The ftem is quadrangular. Leaves: 
oval; oppofite. From the axi/le of the upper leaves, two 
other leaves are fent off, {preading laterally, which give the ap- 
pearance of fix leaves at a joint. Bloffoms white. In wood- 


land. May—June. 


OLDENLANDIA. Linn. Gen. Plant. 143. 
Docwoop. The leaves are ovate; acuminated. Bloffoms 
in broad-topped fpikes ; white. In fwamps and banks: of 


rivers. July. 


DIGYNTA. 
HAMAMELS. Linn. Gen. Plant. 194. 
WITCH-RAZEL. The leaves are nearly inverily ovate. Blof- 


foms yellow : ftand three or four together on fhort flower ftalks. 
In loamy land. Sept.—Odtober. 


This fingular fhrub does not commonly bloom until its leaves. 
are deftroyed by froft, when its numerous blofloms make a gay 
and agreeable appearance ; and continue until the weather be- 
comes very cold, often until fnow falls. The germen endures 
the feverity of our winters uninjured ; for the fruit does not 
ripen until the next September, the time of its blofloming again, 
when ripe fruit and bloffoms will be found on the fame tree. 

The Indians confidered this tree as a valuable article in their 
materia medica. They applied the bark, which is fedative and 
difcutient, to painful tumors and external inflammations. A 
cataplafm of the inner rind of the bark, is found to be very ef- 
ficacious in removing painful inflammations of the eyes. ‘The 
bark chewed in the mouth is, at firft, fomewhat bitter, very 
fenfibly aftringent, and then leaves a pungent, fweetifh tafte, 


which will remain for a confiderable time. The fpecific qua- 
lities 
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lities of this tree feem, by no means, to be accurately afcer- 
tained. It is, probably, poffefied of very valuable properties. 


CUSCUTA. Linn. Gen. Plant. 156. 

Cufcuta floribus pedunculatis. Sytt. Nat. 

DODER. Devil's Guts. Among flax. July. 

This plant is well known to farmers, who often have their 
fields of flax greatly injured by its twining about the ftalks. It 
is parafitical. When it has afcended the ftalk of flax, or what- 
ever plant is next to it, anumber of very {mall papillz are fent 
off from the inner furface of the vine, which infinuate them- 
felves into the bark of the plant. The root then decays, and 
it receives its nourifhment from the plant which it twines about. 
The whole plant is bitter ; and it affords a pale reddifh colour. 


wes 


TRAILING COCKSPUR. Calix none; except the corolla be 
ealled the calix. Coro//a one petal ; flat ;. coloured without 
and within. Limb deeply divided into four ovate acuminated 





fegments. Deciduous.. Stamina four fhort, filiform, erect 
filaments ; ftanding upon the corolla... Anthere globular... Ger-. 


men below ; double. Stiles. two ; erect ;. pafling through the 
bafe of the corolla. Stigmata globular. Two /eeds, or nuts, 
contained in a rind thick fet with hooked fpines. 

The generic characters of this plant approach. thofe of the 
Apbanes, but feem fo effentially to differ as not to admit its be- 
ing placed under that genus. 

The ftem trailing ; four fquare ;. the edges tumid, and befet 
with fhort, hooked fpines: Leaves Janceolate ; fix at a joint. 
Bloffoms reddifh white ; placed in the ax7e of the leaves. 


Borders of brooks and ditches. Auguft. 
UPRIGHT 
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UPRIGHT CocKspuR. Stems erect; quadrangular. Leaves 
ovate ; four at a joint. Stem-leaves rough : fomewhat woolly. 
Blofioms white. Open wood land. June. 


TETRAGI NIA. 
POTAMOGETON. Linn. Gen. Plant. 160. 


Potamogeton foliis oblongo-ovatis petiolatis natantibus. Sytt. 
Nat. Fontalis. major latifolia vulgaris. Park. 

PONDWEED. Blofloms in {pikes ; yeHowifh. In ponds and 
rivers. Augutt. 

The leaves afford an agreeable fhade to pickerel. 


PENTANDRIA. 
MONOGTYNIA, 
CYNOGLOSSUM. Linn. Gen. Plant. 168. 

Cynogloffum flaminibus corclla brevioribus, folits lato—lanceo- 
latis tomentofis feffilibus. Syft. Nat. 

HOUNDSTONGUE. Blofloms pale blue. Road fides in Ded- 
ham. July. 

It has avery difagreeable fmell. Dr. Withering obferves, that 
both the root and leaves have been fufpected to poffefs narcotic 
properties ; but that others will not admit the fac. 


SYMPHYTUM. Linn. Gen. Plant. 170. 

Symphytum foliis ovato—lanceolatis decurrentibus. Syit. Nat. 
Symphytum magnum. Rai. Syn. 

COMFREY. Blofloms yellowifh white. In moiftland. Not 
common growing wild. June. 

It is cultivated in gardens ; and though it is fometimes found 
growing wild, there feems to be fome doubt whether it be in- 
digenous. 


The 
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The roots are much ufed by the common people for {prains. | ‘ 
They are glutinous and mucilaginous. The leaves give a grate- ie 
ful flavour to cakes and panadoes. “ 


CORTUSA. Linn. Gen. Plant. 181. 
Cortufa calycibus corollam excedentibus. Sytt. Nat. 
BEARSEAR SANICLE. The ftems are round ; erect. Leaves 
oblong in pairs. Bloffoms yellow. In moift ground. July. 
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HOTTONIA, Linn. Gen. Plant. 186. | ' 
Hlottonia pedunculis verticillato—multifioris.. Syft. Nat. Mil- 


lefolum aquaticum floridum feu viola aquatica. Park. Hottonia. 
Boerh. 
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WATER VIOLET. Featherfoil. Leaves winged, {preading on 
the furface of the water in a ftellate form. Blofloms white. 
In ftanding waters and ditches. May—June. 
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LYSIMACHIA. Linn. Gen. Plant. 188. 
Lyfimachia foliis quaternis fubfefilibus, pedunculis quaternis 
unifioris. Syft. Nat. 
YELLOW WILLOWHERB. Pimpernel. Loofefrife. Stem 
round ; hairy. Leaves ovate. Bloffoms bright yellow. In 
wood land. June. 
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MEADOWSWEET. Moneywort. Stems erect. Leaves ob- 
long ; five or fix at a joint ; marked with white or red {pecks. 
Bloffoms fingle ; on long flower ftalks ; yellow. Borders of 
meadows, or brooks. June. 


ANAGALLIS. Linn. Gen. Plant. 189. a 
Anagallis foliis indivifis, caule procumbente. Syft. Nat. \ 4 
Anagallis flore phaeniceo. Park. 1g 


PIMPERNEL. Blofloms red. In clayey ground. June. 
Anagaliis 
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Anagallis foliis finuatis. Sytt. Nat. 
GRouNDSsTAR. Blofloms white, tinged with wed. ee 
grafs by the way fide. May—Ang. 


AZALEA. Linn. Gen. Plant. :195. 


Azalea foliis ovatis, corollis pilofis, framinibus longiffimis. Syft. 
Nat. 


. AMERICAN HONEYSOCKLE. Swamp Pink, Bloffoms in a 
kind of tuft at the termination of the branches. They are 
‘white ; but the deep red globules at the ends of the hairs on 
the corolla and ftamina give the appearance of a red tinge. 
Common in low, fwampy land. June. 

This fhrub, when in full bloom, makes an elegant appear- 
ance. The'bloffoms are fragrant, and have ‘been made into 


conferves. Tt is eafily propagated in gardens, and may doubt- 
lefs be improved by cultivation. We have few exotic flower- 
ing fhrubs fuperior to it. 


CONVOLVULUS. Linn. Gen. Plant. 198. 
Convolvulus foliis fagittatis utrinque acutis, pedunculs uni- 
foris. Syft. Nat. 
BINDWEED. Small Convolvulus. Blofloms white or ftriped. 
In corn fields. July. 


Convolvulus foliis fagittatis poftice truncatis, pedunculis tetra- 
gonis unifloris. ‘Syft. Nat. Convolvulus ‘major albus. Park. 

GREAT CONPOLVULUS. Two floral leaves clofe to the calix. 
Bloffoms white ; or white and red. Common in hedges, and 
‘by ftone walls. July. 

Cate/by, in his hiftory of the Carolinas, mentions an Indian who 
daubed himféelf with the juice of a fpecies of the Convolvulus, 
and then handled a rattle-fnake without receiving injury. 


Scammony. 
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Scammony, Dr. Withering fays, is the infpiffated juice of a 
fpecies of Convolvulus fo much refembling this, that they are 
with difficulty diftinguifhed. Can it then, fays he, be worth 
while to import Scammony from Aleppo, at a confiderable an- 
nual expence, when a medicine, with the very fame properties, 
grows {pontaneoufly in many of our hedges ? If the prepa- 
ration of Scammony would be a faving to England, it muft 
certainly be a much greater to America, in proportion to the 
quantity ufed. Befides, as the imported Scammony is often very 
impure, and as there is fo much difference in the purgative vir- 
tue of fome maffes of it, and that of others, that it is feldom 
to be depended upon alone in extemporaneous prattice, might 
#t not be prepared here much purer, and be more uniform in 
its virtue? Notwithftanding the roots of the Convolvulus is 
avery acrid purgat.ve to the human race, hogs will eat it in 
large quantities without any ill effects. 


IPOMOEA. Linn. Gen. Plant. 199. 
Ipomoea foliis cordatis integerrimis glabris lacunofis, peduncu- 


lis bifforis. Syft. Nat. 
AMERICAN ¥4sMINE. Leaves ftand oppofite. Blofioms 


yellow, tinged with red. Among hazel bufhes. Very rare. 


july. 

AMERICAN TEA. ‘The calix a very fmall permanent rim, 
fusrounding the receptacle ; {carcely vifible. Corolla one pe-~ 
tal ; tubular. Limb divided into five acuminated fegments ; 
rolled inward. Neéfaria five hooded petals, with long, fili- 
form claws, inferted into the corolla below the finufes of the 
fexments ; ere€t; longer than the fegments of the corolla. 
Stamina five fubulated filaments ftanding upon the corolla juft 
Eee below 
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below the petals of the nectarium.. Anthere globular ; co= 
vered by the hooded petals of the neCtarium.. Germen above ; 
globular. Ste cylindrical; erect ; fhorter than the ftamina. 
Stigma trifid. Cap/fules three; each one. cell; one valve. 
Seeds one in each cell ; ovate comprefied.. 

Stems woody. Leaves ovate ; ferrated ; acuminated: Blof- 
foms in long, terminating,. open {pikes ; fnow white. By 
fences, and among bufhes in loamy land. July. 

The leaves of this fhrub have been much ufed by tlie com- 
mon people, in fome parts of the country, in the room of Jn- 
dia tea ; and is, perhaps, the beft fubftitute the country affords. 
They immerfe the frefh leaves in a boiling decoG@ion of the 
leaves and branches of the fame. fhrub, and then dry them with 
a gentle heat. The tea, when the leaves are cured in this way, 
has an agreeable tafte, and leaves a roughnefs on the. tongue 
fomewhat refembling that of the bohea tea. 


CAMPANULA ? Linn. Gen. Plant. 201. 
Campanula folis fubovatis integerrimis, caulibus diffufis. Sytt. 
Nat. 
VENUS LOOKING-GLASS. Blofloms yellow. On high land. 
July. 
PHYTEUMA.. Linn. Gen. Plant. 203. 
Phyteuma capitulo fubfoltofo, foliis omnibus lanceolatis.  Syft: 
Nat. 
RAmPION. Blofloms white with blue veins. Moitt land; 
july. 
LONICERA. Linn. Gen. Plant. 210. 
Lonicera racemis:terminalibus, folits ferratis. Syf. Nat. 
HONEYSUCKLE. ‘Baffard Cherry. Blofloms yellow, tinged 
with red. Among bofhes:in loamyland, June. 
VERBASCUM, 
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‘VERBASCUM. Linn. Gen. Plant. 217. 
‘Verbafcum foliis decurrentibus utrinque tomentofis. Syft. Nat. 
MULLEIN. Bloffoms in long terminating fpikes ; yellow, 
«Common in old fields. July. 


Verbafcum foliis amplexicaulibus oblongis glabris, pedunculs 
folttarits.  Syft. Nat. 

MOTH MULLEIN. Blofloms yellowifh white. By the road 
fides in Lynn. July. | 


DATURA. Linn. Gen. Plant. 218. 
Datura pericarpts fpinofis ereétis ovatis. Syft. Nat. 
APPLEPERU. Stramonium. Thornapple. Blofloms white 
“with a tinge of purple. The upper leaves have been obferved 
‘to rife up and enclofe the bloffoms at night. Common by the 
way fides. Auguft. 

This plant is faid to be an exotic, and that it is not found 
growing at any great diftance from the fea. The feeds taken 
internally bring on delirium ; large dofes would, no doubt, 
prove fatal. ‘The leaves applied-to the feet, or part affected, 
have been found efficacious in removing fpafins ; and applied 
in cataplafms give eafe in external inflammations. An ointment 
prepared from the leaves gives eafe likewife in external inflamma- 
tions and hemorrhoids. ‘The Edimburgh College dire&t an ex- 
tract to be prepared by evaporating theexpreiled juice of the leaves. 
Its medical properties undoubtedly merit attention. None of 
the herbivorous animals will eat it. 


HYOSCYAMUS. Luann. Gen. Plant. 219, 
Hyofcyamus folis amplextcaulibus. Sy. Nat. 
HENBANE. Blofioms purple and brown ; clammy. Com- 
mon amongit rubbifh, and by road fides. July, 
Bees The 
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The feeds, the leaves, and the roots, Dr. Withering obferves, 
are all poifonous. Madnefs, convulfions, and death, are the 
_ general confequence. Ina fmaller dofe, they occafion giddi- 
nefs and ftupor. The Edinburgh College order the exprefied 
Juice of the plant to be evaporated to an extract. In this ftate, 
the Doctor fuppofes, it may be advantageoufly joined with opi- 
um, where the effects.of that medicine are defirable, and cof- 
tivenefs is to be avoided. There is no doubt, he fays, of its 
being a ufeful medicine under proper management. ‘The dofe 
is from half a fcruple to half a dram. It is faid, that the. 
leaves feattered about a houfe will drive away mice. 


SOLANUM.. Linn. Gen. Plant. 224. 

Solanum caule inermi frutefcente flexuofo, folits fuperioribus 
haftatis, racemis cymofis. Syft. Nat. 

BITTER-SWEET. Blofloms purple, with fpots of white. 
Common about fences in moift land. June. 

Boerhaave fays, it is a medicine far fuperior to China and 
Sarfaparilla as a {weetner.and reftorative. Linneaus fays, an in- 
fufion of the young twigs is an admirable medicine in acute 
rheumatifms, inflammations, fevers, and fuppreflion of the 
lochia.. Dr. Hill fays, he has found it very efficacious in the 
afthma. 


Solanum caule inermi herbaceo, foliis ovatis dentato—angulatis, 
umbellis nautantibus. Syft. Nat. 

NIGHTSHADE. Bloffoms white. Berries black. Common 
among rubbifh. July. 

Dr. Withering fays, from. one to three grains of the leaves 
infufed in boiling water, and taken at bed time, occafions a 


copious perfpiration ; increafes fecretions by the kidneys, and 
generally 
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generally purges more or lefs- the following day. Thefe pro. 
perties, judicioufly applied, render it capable of doing effential 
fervice in feveral difeafes. But its effects on the nervous fyftem 
are fo uncertain, and fometimes fo confiderable, that it muft 
ever be adminiftered with the greateft caution. The leaves ap- 
plied externally, eafe pain and abate inflammations. 


TIVERTWIG. American Mezerion. The generic charaCters 
do not entirely agree with the Solanum ; but they approach 
nearer to this than any other genus. Stems woody ; twining 
about fhrubs or trees ; branched. Leaves ovate ;. ferrated ; 
acuminated. Bloffloms. greenifh white. Berry pale red. In 
hedges and wood land. June. 

It is ufed with fuccefs in difcuffing indurated tumors. ark 
mers apply it to fwellings.in cows bags. Phyficians of diftin- 
guifhed characters fay, that the roots anfwer as valuable.a pur 
pofe, in venereal cafes, as the Mezerion. - 


RIBES. Linn. Gen. Plant. 247. 

Ribes inerme,.racemis pilofis, floribus oblongis. Syft. Nat. 

BLACK CURRANT. Blofloms yellowifh. Berries black. It is 
rarely found growing naturally here, but is cultivated in gardens. 
In fome parts. of the. eaftern country it is faid to be found in 
great plenty, particularly near Kennebeck-river. 

A jelly made of the fruit is celebrated in the Philofophical 
Tranfactions of the Royal Society for curing very. bad kinds of 
fore throat. It has been found to anfwer very well here, parti- 
cularly in that fpecies of the fore throat in which the tonfils 
fuppurate. It ought to be applied early and frequently. When 
the fruit could not be obtained, an infufion of the bark, fweet- 
ened with honey, and ufed as a gargle, has proved beneficial. 
Dr, 
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Dr. Withering fays, the juice of the berries is frequently boiled 
down into an extract, with.the addition of a fmall propor- 
tion of fugar, which is called rob, and is much ufed in fore 
throats, but chiefly in thofe of the inflammatory kind. An in- 
fufion of the young roots is ufeful-in fevers of the eruptive 
kind ; and in the dyfenteric fevers of cattle. The fruit is often 
put into rum inftead of black cherries. The tender leaves will 
give a tinge to rum nearly refembling brandy. 


Ribes ramis.aculeatis, petiolorum ciliis pilofis, baccts birfutis. 
Syft. Nat. 

GOOSE BERRY. Bloffome greenifh white. Berries redith, 
or white. Common in moift hedges, and banks of ditches. 
May. 

The fruit is very agreeable, either as nature prefents it, or 
made into a jelly. It is much ufed in tarts. An equal weight 


of picked Goofe Berries and pure fugar put over the fire, will 
{pontaneoufly feparate a liquor which becomes a moft agreeable 


jelly. The fruit of the wild Goofe Berry may be greatly im- 
proved by cultivation. 


‘HEDERA. Linn. Geén. Plant. 249. 
Hedera foliis ovatis lobatifgue. Sytt. Nat. Hedera trifoha 


Canadenfis. Corn. 


porson 1vr. ‘Bloffoms white, with purple or black veins. 
Berries black. Common in moift hedges and meadows. June. 
It afcends trees adhering by numerous linear tendrils, which 
are fent off from the body of the ftem, infinuating their fharp 
ends into the bark of the tree. It produces the fame kind of 
anflammations and eruptions, in certain conftitutions, as the 
poifon wood tree, A milky juice exfudes from the ftalks and 
leaves, 
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leaves, which will ftain linen a deep and unfading black. This 
juice is faid. to have been ufed by the Indians in ftaining the 
hardeft fubftances.a deep and permanent black. Country peo~ 
ple employ it in making ink. Some have fuppofed its proper- 
ties are not inferior to thofe of the ‘fapen -varnifh tree.—lIt is 
undoubtedly worthy of attention. 


Hedera foliis quinatis ovatis ferratis. Syft. Nat. 


WOODBINE. Ivy. Bloffoms greenifh white. Berries dark - 


brown. Moift wood land. July. 
It is planted by walls and buildings, upon which it will af- 
cend, fupporting itfelf by a fingular kind of degitate tendrils. 


vitis. Linn. Gen. Plant. 250. 


Vitis folis.cordatis dentato—Jferratis utrinque nudis Syft.- 


Nat. 
GRAPE. Blofloms white. Berries white or purple. Com-< 
mon in moift land, and fwamps. . 


DIGYN IA. 
APOCYNUM. Linn. Gen. Plant. 269. 


Apocyaum caule rectiufciclo herbaceo, foliis ovatis utringue gla- - 


bris, .cymis.terminalibus. Syftt. Nat. 


poGsBANE. Umbrella weed.. Blofioms white, firiped with : 


red. Borders of wood land. July. 
Apocynum taule-eretle frutefcente, foliis lanceolato—ovalibus, 
corollis acutis : fauce villofis.. Syft. Nat..- 3 
RIVER SWALLOWWORT.. Blofloms yellowifh white. At 
Winn:ipefoket-falls, in Providence-river.. July... 


AScLePIAS.. Linn. Gen. Plant. 270. 


Afelepias folits lanceolato—elliptifis, caule fimplict glabro, nece- 


tarii-corniculs eonniventibus. Syit. ‘Nat.. 
| SILKWEED, 
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SILKWEED. Bloffoms redifh, Common by the road fides, 
and in paftures. July. 

The feeds are contained in large pods, and are crowned with 
white down, extremely fine and foft, refembling filk, which has 
octafioned the name of Silkweed. It may be carded.and {pun in- 
to an even thread, which makes excellent wickyarn. The candles 
will burn equally free, and afford a clearer light than thofe made 
of cotton wicks. They will not.require fo frequent {nuffing, 
and the tmoke of the {nuff is lefs offenfive. The texture of the 
down is weak, but fufficiently ftrong for dipped-candles. If 
greater {trength fhould be neceffary, a fmall quantity of cotton 
wool may be mixed with the down. Large quantities may be 
eafily collected, andthe tailow-chandlers.might, doubtle{s, be 
fupplied for lefs than half the price of cotton yarn. 


Afclepias foltis ovatis fubtus villofis, caule fimplict, umbellis 
erechis, nettariis refupinatis. Syft. Nat. 
INDIAN HEMP. Blofloms redifh. In moift land. July. 


The fibres of the bark are ftrong, and capable of being 
‘wrought into a fine foft thread ; but it is very difficult to fepa- 


rate the bark from the ftalk. It is faid to have been ufed by 
the Indians for bow-ftrings. 


Afclepias falits lanceolatis glabris, caule fimplici, umbellis erece 
tis lateralibus folitarits. Syft. Nat. 


SWALLOWWORT. Blofloms white. About fences in moift 
Jand. July. 


Afelepias foliis lanceolatis, caule fuperne divifo, umbellis ter- 
sminalibus congeftis. Syft. Nat. 


MONEYWORT. Bloffoms purple. In old fields. July. 
CHENOPODIUM. 








CHENOPODIUM. Linn. Gen. Plant. 273. 
Chenopodium fotiis ovatis dentatis acutis, racemis ramofis nudis. 


Syft. Nat. 
SOWBANE, Fruit green or reddifh. About barns. Augutt. 


SALSOLA. Linn. Gen. Plant. 275. 
Salfola herbacea decumbens, folis fubulatis fpinofis feabris, 
calyctbus marginatis axillaribus. Syft. Nat. 
KELPWORT. Blofloms greenifh. On the fea fhore. Sep- 
tember. | 


Salfola herbacea eretta, foliis fubulatis fpinofis lavibus, calycibus 
ovatis. Syft. Nat. e 


GLASSWORT. Blofloms greenifh. On the fea fhore. July. 


ULMUS. Linn. Gen. Plant. 281. 
Ulmus folis duplicato-ferratis : bafi inaqualibus. Sytt. Nat. 


ELM. Bloffoms in broad-topped fpikes. Bark of the trunk 
cracked and rough. In loamy land. Appril. 

A decoétion of the inner bark, drank freely, is faid to carry 
off the water in dropfies. The bark dried and ground to powder, 
hath been mixed with meal, in Norway, to make bread in times 
of fcarcity. 


Ebmus foliis equaliter ferratis : bafi mequatibus, Syit. Nat. 
SMALL ELM. Common in moift land and fwamps. 





GOLDEN Vine, Calix a perianthium with five fmall, obtufe 
fegments.: Coro//a one petal ; bell-fhaped. Limb divided into 


five obtufe, patent fegments. Stamina five erect filaments in- - 


ferted into the corolla at the finufes of the fegments. Anthere 
F ff fimple. 
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fimple. Germen large ; globular. Stiles two ; very fhort. 
Stigmata fimple. Cap/fule globular ; two cells ; four valves. 
Seeds two ; globular. 

The ftem is of the fize of a pack-thread ; twining. It is 
parafitical ; attaching itfelf to whatewer vegetable is next to it, 
by numerous papilla. It has many branches. No leaves. 
Blofioms in bunches ; placed in the axii/e of the branches ; 
fnow white.. Common in hedges, and among butfhes in moitft 


ground. July. 
SANICULA. Linn. Gen. Plant. 239. 


Sanicula foliis radicalibus compofitis : foliolis ovatis. Syft.. 
Pets. 
SANICLE. Bloffoms greenifh. By ftone walls, and among 
bufhes.. June. 


LASERPITIUM. Linn. Gen. Plant... 306:. 


Laferpitium foholis trilobis incifis. Sy. Nat. 
GREAT LASERWORT. Wild Angelica. Bloffloms white. On: 
high land. Not common. June. 


ANGELICA. Linn. Gen. Plant. 309. 
Angelica fohis equalibus ovatis incifo—ferratis. Syft. Nat. 
ANGELICA. American Mafferwort. Bloffoms. greenith white.. 
Borders of fields in moift land. July. 
It is warm, acrid and aromatic. The ftems are frequently: 


candied by the country people. 


SIUM. Linn. Gen. Plant. 310. 
Sium folis pinnatis, umbellis terminalibus. Syft. Nat. 
WILD PARSLEY. Water parfaip. Bilofloms white. In 
watery places. July. 
TRIGYNIA. 
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TRIGYNIA. 
RHUS. Linn. Gen. Plant. 331. 


Rhus fohis pinnatis ovatis acuminatis jerratis jubtus tomentofis. 


Syit. Nat. 


HAIRY sUMACH.  Blofloms greenifh white. Fruit {carlet. 
About fields. July. 


Rhus folits pinnatis ferratis lanceolatis utrinque nudis. Syft. 
Nat. | 
VELVET suMAéCH. Blofloms greenifh white. Fruit in 


large, ovate, clofe panicles ; crimfon. Common in a loamy 
foil. July. 


Rhus foliis pinnatis integerrimis, pettolo membranaceo articulato. 
Syft. Nat. 

DWARF suUMaCH. Blofloms greenifh white. Panicles open. 
Fruit pale red. In rocky ground. July. 

Thefe fpecies of Sumach are moderately aftringent. An in- 
fufion of the berries, fweetened with honey, is fometimes ufed 
for a gargle in fore throats, and for cleanfing the mouth in putrid 
fevers. The country people employ them in feveral kinds of 
dyes. With copperas or vitriol they give a good black ; but 
it foon grows rufty. They are ufed in the preparation of 
Morocco and other leather. Carver fays, the Indians, in order 
to render their tobacco more agreeable in {moking, mix with 
it equal quantities of the leaves of Sumach. 


Rhus foliis pinnatts integerrimis, petiolo integro. Syft. Nat. 
Arbor Americana alatis folus fucco venenato. Plukenet. Toxico- 
dendron foltis alatis, fruétu purpures pyriformi fparfo. Catetby. 

POISON wooD. Swamp Sumach. Blofloms whitith. Panicles 
open. Fruit yellowifh ; fmall ; pair-fhaped. Common in 
fwamps. June, 
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The milky juice ftains linen a dark brown. The whole 
fhrub is, in a high degree, poifonous to certain conftitutions. 
The poifon will be communicated by touching or {melling any 
part of the fhrub. In about forty-eight hours inflammation 
appears on the furface of the fkin, in large blotches ; principally 
on the extremities, and on the glandulous parts of the body. 
Soon after, fmall puftules rife in the inflamed parts, and fill 
with watery matter, attended with very confiderable burning 
and itching. In two or three days the eruptions fuppurate ; 
after which the inflammation fubfides, and the ulcers heal in a 
fhort time. It operates, however, fomewhat differently in dif- 
ferent conftitutions ; and what is fingular, fome conftitutions 
are incapable of being poifoned with it at all. It has been 
obferved, that perfons of irritable habits are the moft liable to 
receive it. 


Rhus folits ternatis : foliolis petiolatis ovatis nudis integerrimis, 
caule radicante. Syft. Nat. 


CREEPING ivr. — Blofloms whitifh. In meadows. June. 

The juice will ftain linen a deep black. It is lefs poifonous 
than the Poifon Wood. 

The Abbé Sauvages ftained linen a black colour with the 
juice of the Toxicodendron Caroliniarum folis pinnatis, floribus 
minimis herbaceis, which it retained, notwithftanding a great 
number of wafhings in lye. The jyice adhered, without the 
leaft acrimony, to the cloth, with more force than any other 
known preparation. The Abbé Mazeas made trial of the juice 
of the Hedera trifolia Canadenfis. Corn. The inftant, he fays, 
the cloth was expofed to the fun, it became the fineft black he 
had ever feen. It was put into a boil of foap, and after being 

dried, 








dried, into a {trong lye of athes, but neither of them made the 
leaft alteration. Mr. Philip Miller fays, the American Toxico- 
dendron, with the juice of which the Abbé Sauvages {tained 
his linen, is the fame {pecies of plant from which the inhabi- 
tants of ‘fapan procure the varnifh with which they ftain all 
their utenfils : and recommends it to the inhabitants of the 
(then) American colonies to collec this varnifh, which, he 
fays, may not only produce much profit to themfelves, but alfo 
become a national advantage. But Mr. ‘Yobn Ellis infifts upon 
there being a difference in their fpecific characters. [ Philo: 
Tranf. Royal Society. Vol. xlix. p. 157, 161, 866.] 

The leaves of fome of our Poifon Wood trees are entirely fimi- 
lar to Dr. Kampfer’s figure of the Sitz, vel Sitz dfju, vulgo urus 
feu urus nokt. Arbor vernicifera legitima folio pinnato, fuglandis 
jfruétu, recemofo Ciceris facte : and the only difference between 
the leaf of one {pecies of our Sumach and the leaf of the varnith 
tree, raifed from feeds fent to the Royal Society, is, that, the 
middle part, and not the bafe of the leaf of Sumach, is ferrated. 
Confidering the great profits that have accrued from the varnifh 
tree, to the two large empires of Chima and ‘fapan, and the 
advantages of a deep, permanent and incorrofive black dye, it 
muft be thought worth while to make experiments on all our 
fpecies of the Hedera and Rhus. If we fhould fail of fuccefs 
with refpect to the native plants, there can be no doubt but 
that the varnifh tree of ‘fapan, could the feeds be procured in 
a vegetitive ftate, would flourifh in America. 


VIBURNUM. Linn. Gen. Plant. 332. 


Viburnum foliis cordatis ferratis venofis fubtus tomentofis. 


Syit. Nat. 
MEALTREE, 
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MEALTREE. Bloffoms white. Berries black. In moitf* 
wood land. June. 


Viburnum foliis lobatis, petiolis glandulofis. Syft. Nat. 
WATER ELDER. Blofloms white. Berries red. In Gloucefer, 
in wet land. June. 


CASSINE ? Linn. Gen. Plant. 333. 

Caffine foliis oblongis ferratis. Syft. Nat. 

WINTERBERRY. The number of filaments is from five te 
feven, and the number of feeds equal to the number of nlaments 
Blofloms white. Berries red, and generally remain on th’ 
fhrub through the winter. In fwamps. June. 


SAMBUCUS. Linn. Gen. Plant. 334. 
Sambucus cymis quinqguepartitis, caule arboreo. Syft. Nat. 


ELDER. Blofloms white. Berries black. In f{wamps, and 
moift land. May. 

Dr. Withering obferves, that the inner green bark is purga- 
tive, and may be ufed with advantage where acrid purgatives are 
requifite. In {mall dofes it is diuretic, and hath done eminent 
fervice in obftinate glandular obftructions, and in dropfies. If 
fheep that have the rot are placed in a fituation where they can 
get at the bark and the young fhoots, they will foon cure them- 
felves. The leaves are purgative like the bark, but more naufe- 
ous. The inner bark and leaves are ingredients in feveral cool- 
ing ointments. A decoction of the flowers, taken internally, 
is faid to promote expectoration in pleurifies. If the flowers 
are frefh gathered, they loofen the belly. Externally, they are 
ufed in fomentations to eafe pain and abate inflammation. 
They will give a flavour to vinegar. A rob prepared from the 

berries 
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berries is a gentle opener, and promotes perfpiration. An infu- 
fion of the dried berries is given to children. The flowers kill 
turkeys, and the berries are poifonous to poultry. The frefh 
leaves laid round young cucumbers, melons or cabbages, are a 
good prefervative againft worms and infects. It is faid, if tur- 
nips, cabbages, fruit trees or corn, (which are fubjec to blights 
from a variety of infects) are whipped with the green leaves and 
branches of Elder, the infects will not attack them. The green 
leaves are faid to drive away mice. 


ALSINE. Linn. Gen. Plant. 342. 
Alfine petalis bipartitis, foliis ovato—cordatis. Sytt. Nat. 


CHICKWEED. Leaves oppofite. Bloffoms white ; open about 
nine in the morning, and clofe at noon. Common in gardens, 
and rich cultivated ground. June—September. | 

If it.be boiled when young, it can hardly be diftinguifhed 
from fpring fpinach. What is called the fleep of plants is 
very apparent in the Chickweed. At night the leaves approach, 
in pairs, fo near as to inclofe, within their upper furface, the 
rudiments of the young fhoots and the ends of the branches. 
As the dew goes off in the morning they expand. 


PENTAGYNIA. 
ARALIA. Linn. Gen. Plant. 346. 
Arata caule pettohfque aculeata, foliclis inermibus villofis. 


Syft. Nat. 


BERRY-BEARING ANGELICA. Shot Bufh. Pigeon Weed. 
Bloffloms white. Berries black. Common in new plantations.. 


july. 


Aralia caule foliofo herbaceo levi. Syft. Nat. 
PETTY MORREL.. 
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PETTYMORREL. Life of Man. Blofloms greenifh white. 
Berries black. In moift, rich wood land. July. 

It is aromatic. The berries give fpirits an agreeable flavour. 
The bark of the root and berries are a good ftomachic. It is 
faid to have been much ufed by the Indians for medical pur- 
pofes. 


Aralha. 

SARSAPARILLA. The roots extend along way juft under the 
furface of the ground. Stems naked ; divided into three leaf- 
ftalks. Leaves ovate ; acuminated ; ferrated ; three or five on a 
leaf-ftalk, in a winged form. Bloffoms in a globular umbel, 
rifing from the axi//@ of the leaf-ftalks ; white. Berries red. 
Common in loamy wood land. May. 

The reots are aromatic and nutritious. They have been found 
beneficial in debilitated habits. It is faid the Indians would fub- 
fift upon them, for a long time, in their war and hunting ex- 
curfions. They make an ingredient in diet drinks. 


STATICE? Linn. Gen. Plant. 348. 


Statice caule nudo paniculato tereti, folus levibus.  Sytt. 
Nat. 


MARSH ROSEMARY. Blofloms blue. Common in marfhes. 
July. 

The roots are powerfully aftringent. A decoction of them 
is given, and ufed as a gargle, with fuccefs, in cankers and ul- 
cerated fore throats. 


DROSERA. Linn. Gen. Plant. 351. 
Drofera feapis radicatis, foliis orbiculatis. Syft. Nat. 
SUNDEW. Rofa Solis. Blofioms white. In mofly mea- 
dows. July—Augutt. 
The 
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The whole plant is fufficiently acrimonious to erode the fkin. 
But Dr. Withering fays, fome ladies know how to mix’ the HT 
juice with milk, fo as to make it an innocent and fafe application it 
to remove freckles and funburn. The juice will deftroy warts 
and corns. If the juice be put into a ftrainer, through which i 
the warm milk from the cow is poured, and the milk fet by 
for a day or two to become acefcent, it acquires a confiftancy 
and tenacity—neither the whey nor the cream will feparate. ‘ih 
In this ftate it is ufed by the inhabitants in the north of Sweden, i 
and called an extremely grateful food. 


HEXANDRIA. 
MONOGYNIA. 

PONTEDERIA. Linn. Gen. Plant. 361. 
Pontederia fohis cordatis, floribus fpicatis. Syft. Nat. 
PICKERELWEED. Blue Spike. Blofloms blue. Common 

on the borders of ponds and rivers. July. 


LILIUM. Linn. Gen. Plant. 371. . 
Lilium folis verticillatis, floribus reflexts, corollis revolutis. 
Syft.. Nat. 
MARTAGON. Curl-flowered Lily. Bloffoms yellow, {potted 
with black. In Taunton, and very common in the ftate of 
Rhode-Ifland. July—Augutt. 


Lilium foliis verticillatis, floribus reflexis, corallis campanulatis. hie 
Syit. Nat. } 
YELLOW LILY. Blofloms yellow, with black fpots. Com- ia 
mon in meadows. July—Augutft. 


Lilium foliis verticillatts, flore ereéto, corolla campanulata. 


Syft. Nat. 
Ggg RED LILY. 
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RED LILY. Blofloms red, fpotted with black. Common 
on borders of meadows. July. 


UVULARIA. Linn. Gen. Plant. 373. 

Uvularia folis feffilibus. Sy. Nat. 

BELLWORT. Sweet-fmelling Solomon's. Seal. Jacob's Ladder. 
Blofloms whitifh. ‘Common in wood land. May. 

The young fhoots may'be eaten as afparagus. ‘The roots are 
nutritious, and are ufed in diet-drinks. 

ORNITHOGALUM. Linn. Gen. Plant. 377. 

Ornithogalum fcapo angulofo diphyllo, pedunculis umbellatis 
fimplicibus. Syft. Nat. 

BETHLEMSTAR. Blofloms yellow. Common in grafs land 
and amongft bufhes. May. 


The bulbous roots are nutritious and wholefome. It makes 
beautiful edgings for borders in gardens. 


CONVALLARIA. lhLinn. Gen. Plant. 383. 
Convallaria foltis amplexicaulibus plurimis, racemo terminals 
fimplict ?  Syft. Nat. 
SOLOMON’: SEAL. Leaves alternate, and are rather feffile than 
embracing the ftem. Bloffoms white. Berries red, or black. 
In rich wood land. May. 


The young fhoots may be eaten as afparagus. ‘The roots 


are nutritious. 


‘Convallaria folits cordatis. Sytt. Nat. 

HAREWORT. Adder’s Tongue. One radical leaf ; two ftem- 
leaves. Blofloms white. Berries red. Common amongft 
bufhes in moift land. May. 

In.this plant we have an inftance of the wrong application 
of an Engii/b name.—It is called Adder’s Tongue, and miftaken 

for 
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for one of the ferns, which is known by that name in 
England, 
ALETRIS. Linn. Gen. Plant 387. 
Aletris floribus ereétis. Syft. Nat. 
UNICORN. Bloffoms white. On high land in Kil//ingfly, in 
the ftate of Conneéticut. July. ; 
It is faid to be ufeful in chronic rheumatifms. 


ACORUS. Linn. Gen. Plant. 392. 

SWEET FLAG. Spicewort. The leaves are thick ; narrow ; 
two-edged. Bloffoms greenifh. Common in watery places. 
July. 

The roots and blofloms are aromatic and pungent. The 
dried roots are carminative. They are frequently grated into 
water, and given to children for pain in the ftomach and bowels. 
The Turks candy the roots, and think they are a prefervative 
againft contagion. 

BERBERIS. Linn. Gen, Plant. 399. 

Berberis pedunculis racemofis. Syft. Nat. 

BARBERRY. FPipperidge Bufb. Blofloms yellow. Common. 
July. 

The berries are ufed for pickles. Boiled with fugar, they 
form a moft agreeable jelly. They are ufed likewife as a dry 
{weet-meat, and in fugar-plumbs. An infufion of the bark in 
white wine is purgative. The roots boiled in lye dye wool 
yellow. In Poland, they dye leather of the moft beautiful 
yellow with the bark of the root. The inner bark. of the 
{tems dyes linen of a fine yellow, with the afliftance of alum. It 
is faid, that rye and wheat will be injured by this thrub, at the 
diftance of three or four hundred yards ; but only when it is 
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in bloffom, by means of the farina fecundans being blowr 
upon the grain, which prevents the ears from filling. 


TRIGYNIA. 
RUMEX. Linn. Gen. Plant. 407. 
Rumex froribus hermaphroditis » valvulis integris graniferis, 
foltis lanceolatis undulatis acutis. Syft.. Nat. 
CURLED bock. In fields. July. 


Rumex floribus hermaphroditis : valvulis .dentatis nudis, 
pedicellis plinis reflexis. Sytt. Nat. 

NARROW Dock. About barns and in fields. July. 

The roots of both thefe {pecies are fomewhat cathartic. The 
feeds are faid to have been given with great advantage in the 
dyfentery. The frefh roots bruifed.and made into an ointment, 
or decoction, cure the itch. 


Rumex floribus hermapkroditis : valvuls integerrimis nudis 
folits cordatis glabris acutts. Sytt. Nat. 

WATER DOCK. in muddy bottom brooks. Not common. July. 

The Indians ufed this root with great fuccefs in cleanfing 
foul ulcers. It is faid they endeavoured to keep it a fecret from 
the Europeans. Dr. Withering fays, he faw an ill-conditioned 
ulcer in the mouth, which had deftroyed the palate, cured by 
wathine the mouth with a decoction of this root, and drink- 
ing a {mall quantity of the fame decoétion daily. 

Not having opportunity to examine this plant fince Dr. 
Wthering’s Botany came into my hands, the circumftances he 
mentions, refpecting the American and Briti/h {pecies, have not 
been particularly attended to. At the time it was examined, it 
appeared to correfpond with the fpecific characters of Linnaeus, 
which are here given. 

Rumex 
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Rumex floribus dioicis, foliis oblongis fagittatis. Syft. Nat. 
SORREL. Common in old fields. June. 


MELANTHIUM. Linn. Gen. Plant. 410. 
Melanthium petalis unguiculatis. Syft. Nat. 
QUAFFIDILLA. Blofloms greenifh yellow. In moift ground. 
Not common. May. 


MEDEOLA. Linn. Gen. Plant. 411. 
Medeola foltis verticillatis, ramis inermibus. Syft. Nat. 
INDIAN CUCUMBER. Blofloms greenifh yellow. In rich 
wood land. June. 
The roots, which are of a conic form, are efculent and of 
an agreeable tafte. The Indians made them a part of their 
food. 


POLYGYIYNIA. 
ALISMA. Linn. Gen. Plant. 418. 


Alifna foliis ovatis acutis, fructibus obtufe trigonis. Syft. 
Nat. 
WATER PLANTAIN. Blofloms white, with yellow anthere. 
In wet places. June. 
HEPTANDRIA. 


MONOGYNIA. 
TRIENTALIS. Linn. Gen. Plant. 419. 


Trientalis foliis lanceolatis integerrimis. Syft. Nat. 
WINTERGREEN. Blofioms white. Common in wood land. 
May. 
OCTANDRIA. 


MONOGYNIA. 
RHEXIA. Linn. Gen. Plant. 423. 


Rhexia foltis fefilibus ferratis. Sytt. Nat. 
' ROBINFOOD. 
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ROBINHOOD. Leaves hairy. Bloffoms pale reu. In mioift 
ground, July—Augutt. 
OENOTHERA. Linn. Gen. Plant. 424. 


Ocnothera foliis ovato—lanceolatis planis, caule levi fubvillofo. 
Syft. Nat, 

sunDROP. Blofloms in a kind of fpike ; yellow. They 
open about eleven o'clock, and, commonly, not more than one 
on the fame day. In wet meadows. June. 


Ocnothera hirta, folis fupra glabris. Syft. Nat. 

PRIMROSE. Leaves oblong ; ferrated. Blofloms in a large 
fpike ; terminating ; yellow. Common in oldfields. July. 

This plant is very generally known by the name of Scadious, 
and feems to have been miftaken for the Scabiofa arvenjfis of 
Linnaus. No fpecies of Scadious has been found native in this 
part of the country. 


EPILOBIUM. Linn. Gen. Plant. 426. 


Epilobium folis fparfis lineari—lanceolatis. Syft. Nat. 
WILLOWHERB. Stamina erect. Blofloms in a long diffufe 
{pike ; purple. By fences in moift land. July. 


Epilobium folsis oppofitis lanceolatis integerrimis, petalis emar- 
ginatis, caule ereéto. Syft. Nat. 
MEADOW WILLOWHERB.  Blofloms reddifh. Moift land. 
July. 
VACCINIUM. Linn. Gen. Plant. 434. 


The fpecies of this genus are generally known, and are too 


many to admit a particular defcription in this paper. The fol- 
Jowing are indigenous. 


The 
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The Black Whortleberry. ‘The Bilberry or Blueberry. Thefe 
fhrubs are low when they grow on high land, but tall in 
fwamps. The White Whortleberry. The Red Whortleberry. 
The fruit of thefe {pecies are agreeable to children, either eaten 
by themfelves, or in milk, or in tarts.and jellies. The Choke 
Whortleberry. The fruit is unpalatable ; but its. great degree 
of aftringency may, one day or other, recommend it to,the at- 


tention of phyficians. The Craneberry, or Mofsberry. Thefe 


berries make an agreeable tart. By drying them a little in the 
fun, and then putting them in a clofe veffel, or ftopping them 
up in dry bottles, they may be kept good for many years. 


TRIGIYNIA. 


POLYGONUM. Linn. Gen. Plant. 445. 
Polygonum caule fimphicifimo monoftachyo, foliis ovatis in peti- 
slum decurrentibus. Syft. Nat. 7 
bistorT. Suakeweed. Blofloms red. In wet meadows. 
Augutft. 


The root is faid to be one of the ftrongeft vegetable aftrin- . 


gents. 


Polygonum floribus hexandris femidigynis, foliis lanceolatis, 
fripulis fubmuticis. Syft. Nat. 

ARSMART. Water Pepper.  Blofloms white. Common 
both.in dry and moift land. Auguft. 

It occafions fevere {marting when rubbed on the flefh. The 
tafte is acrid. and burning. Itdyes woolyellow. Dr.Wither- 
ing fays, it cures little aphthous ulcers in the mouth.—That 
the afhes.mixed with foft foap is a noftrum, in a few hands, 
for diffalving the ftone in the bladder ; but perhaps not pre- 
feralile to other cauftic preparations of the vegetable alkali. 
Polygonum 
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Polygonum floribus hexandris, digynis, fpicts ovato-oblongis, 
foliis lanceolatis, ftipulis ciliatis. Syft. Nat. . 

HEARTSEASE. Spotted Arfmart. 'The leaves have a dark 
{pot on their upper furface, in form of-a crefcent. Blofioms 
reddifh white. Common about barns. Augutft. 

It will dye woollen cloth yellow, after the cloth has been 
dipped in a folution of alum. 


Polygonum floribus oftandris trigynis axillaribus, foltis lanceo- 
fatis, caule procumbente herbaceo. Syft. Nat. 

KNoTGR4SsS. Bloffoms reddifh white. Common by the 
road fides. June—September. 


Polygonum folus fagittatis, caule aculeato. Syft. Nat. 
SICKLEWEED. Bearded Arfmart. Blofloms white, tinged 
with red. In wet meadows. Augutt. 


Polygonum folis cordatis, caule volubili, floribus planiufculis. 
Syft. Nat. 


BLACK BINDWEED. Wild Bean. Blofioms greenifh white. 
About barns and incorn fields. July—Augutt. 


ENNEANDRIA. 
MONOGYNIA. 
LAURUS. Linn. Gen. Plant. 452. 

Laurus foliis enervits ovatis utrinque acutis integris annuis. 
Syft. Nat. 

FEVER BUSH. Blofloms yellowifh. Berries red. Common 
in moift land. May. 

This fhrub is aromatic. A decoction of the fmall twigs 
‘makes an agreeable drink in flow fevers, and is much ufed by 


the country people. It is faid the Indians efteemed it highly 
for its medicinal virtues, Laurus 
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Laurus foliis trilobus integrifque. Syft. Nat. 


SASSAFRAS. Bloffoms greenifh white. Common in loamy 
land. May. 

It is generally a fhrub, but fometimes grows into a large tree. 
The leaves fall early. The bark of the tree is aromatic, and 
has been fubftituted by people in the country for fpice. It is 
faid, that bedfteads made of this wood, will never be infefted 
with bugs. It is faid to be an excellent diuretic and diapho- 
retic, and therefore efficacious in obftructions of the vifcera, 
cachexies, fcorbutic complaints and in the venereal difeafe. An 
infufion of the bark of the roots makes a grateful drink. A 
very pungent, hot oil is extracted from it, which is faid to pof- 
fefs moft of the virtues of the wood. It has been exported in 
confiderable quantities to Europe. 


DECANDRIA. 
MONOGYNIA. 


= 





PANTHEON. American Senna. The Calix, if properly any, 
a narrow buflgy border. Coro//a three petals ftanding in a pa- 
pilionaceous form. Vexillum very large ; erect ; flightly divid- 
ed into three fegments. d/e@ narrow ; obtufe ; as long as the 
vexillum. Carina none. Stamina ten filaments ; ereét ; fe- 
parate ; longer than the corolla. Anthere orbicular. Germen 
ovate ; hairy. Szz/e cylindrical ; longer than the ftamina. 
Stigma capitate ; fending off feverallong hairs. Capfide ovate ; 
five valves ; five cells. Seeds many ; fmall. 


It is a fmal! fhrub. Leaves fpear-fhaped, and do not com- 
monly appear until the fhrub is in full bloom. Bloffoms in 
tufts at the termination of the branches ; bluifh purple, cloud- 

Hhh , ed 
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ed with dark red. It makes an elegant appearance amongft 


flowering fhrubs in gardens. On the declivity of hills near 
fwamps. May. 


MONOTROPA. Linn. Gen. Plant. 477. 
Monotropa caule unifloro, flore decandro. Syft. Nat. 


BIRDSNEST. Blofioms yellow. About Great Ofapy pond, 
in the ftate of New-Hamp/hire. July. 


JUSSIZZA. Linn. Gen. Plant. 478. 


WOOD PLANTAIN. Rattle-Snake Plantain, The germen 
within the corolla. The other characters agree with Linneus’s 
defcription. The ftems are erect, with only one or two fmallk 
leaves ; five petals in the flowers. Radical leaves large ; ovate; 
flightly indented ; {preading on the ground. /Bloffoms in open 
fpikes ; terminating ; greenifh white. In rich wood land. 
June. 

It is faid to cure the bite of a rattle-fnake, by applying the 
chewed leaves to the wound, and fwallowing a quantity of the 
juice. It commonly grows plentifully near their dens. Where-~ 
ever thefe dangerous ferpents haunt, nature feems to have pro- 
vided an eifectual antidote againft their venom. 


KALMIA. Linn. Gen. Plant. 482. 


Kalmia felis ovatis, corymbis terminalibus. Syft. Nat. 

GREAT LAUREL, Wintergreen. Spoonhaunch. Blofloms 
white, tinged with red. In moift, rocky paftures. June— 
July. 

The Indians are faid to have made fmall difhes, fpoons, and 
other uteufils, out of the roots. They are fometimes employ- 
ed, by people in the country fox fimilar purpofes. They are wre 

o 
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of a foft texture, and eafily wrought when green ; but whea 
thoroughly dry, become very hard and fmooth. Under culti« 


vation it makes a moft beautiful flowering fhrub. 


Kalmia foliis lanceolatis, corymbis lateralibus. Sytt. Nat. 

WINTERGREEN. Dwarf Laurel. Ivy. Lambkill. It is 
an ever-green. Blofloms variegated. Common in cold, wet 
Jand. June—July. 

If the leaves are eaten by fheep, they prove fatal. Some 
have fuppofed, it is not owing to arty poifonous, but an indi- 
geftive quality in the leaves, occafioned by the large quantity of 
refin they contain. Others fay, that, in many inftances, none 
of the leaves are found in the ftomach, but evident marks of 
corofive poifon. It makes an elegant appearance, properly 
difpofed amongft other flowering fhrubs, in a border. But its 
being fo common, and the difadvantage it ufually appears under 
in a wild ftate, have prevented its being introduced into gar- 


dens. | 
ANDROMEDA. Linn. Gen. Plant. 485. 


Andromeda racemis fecundis nudis, corollis rotundo-ovatis. 


Syft. Nat. 
WHITE PEPPERBUSH. Blofloms white. Common in 


fwamps. June. 

It is generally called Ofer, which is the Engi/b name of 
the Salix viminalis of Linneus, one of the f{pecies of the W7/- 
Yow. It is ufed for fith-flakes, and, as the wood is very hard 
and durable, is one of the beft fhrubs employed for that pur- 


pote. 
Andromeda. 


caRDROBE. Bog Ever-green. Fruit-ftalks fingle ; in the 
axille of the leaves. Corolla ovate. Leaves lanceolate ; al- 
Hhh 2 ternate. 
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ternate. Blofloms pendent; white. Common in fens and 
quagmires. April—May. 
ARBUTUS. Linn. Gen. Plant. 488. 

Arbutus caule ereéto, foliis glabris integerrimis, baccis poly- 
Jpermis. Syft. Nat. 

FOXBERRY. Checkerberry. Bilofloms white. Berries red. 
Common in pine and fhrub oak land. It blooms in July and 
Augutft, but the fruit is not ripe until the next {pring. 

It is in a very {mall degree aromatic. The leaves are much 
celebrated by the common people as a,diuretic and fweetner of 
the blood, but are of very little efficacy. It makes an ingre- 


dient in their diet-drinks. ‘The berries are rather of an agree~ 
able tafte, and are fometimes eaten by children in milk. 


CLETHRA. Linn. Gen. Plant. 489. 


SWEET PEPPERBUSH. A fhrub. Leaves inverfely ovate ;. 
ferrated. Blofloms in long fpikes ; terminating ; white. Com- 
mon in moift land and f{wamps. July—Auguft. 


PYROLA. Linn. Gen. Plant. 490. 


Pyrola flaminibus adfcendentibus, piftillo dechnato. Syft. Nat. 


GONSUMPTION-ROOT.  LBilofloms white. In wood land. 
July. 


Pyrola floribus racemofis difperfis, fiaminibus piftillifque reétts.. 
Syft. Nat. 


RHEUMATISM-WEED, Bloffoms pale red. In wooed land, 
It abounds near White-Mountains. 


It is faid to have been confidered by the Indians as an effec- 
tual remedy in rheumatifms. 


FALSEVINE. 
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FALSEVINE. ‘The caiix is a permanent perianthium of one 
leaf ; bell-fhaped. Limb divided into ten fmall, unequal, erect 
fegments. Corolla five narrow, patent petals ; inferted into the 
mouth of the cup. Stamina ten fubulated filaments ; longer 
than the corolla. Anthere oblong. Germen above ; globular. 
Stile cylindrical ; fhorter than the cup. S¢gma capitate and 
jagged. Capfule globular ; three cells ; three valves. Seeds 
many ; {mall ; ovate. 

The ftem is angular; reclining. If the end touches the 
ground it takes root. Leaves fpear-fhaped ; entire. Blofioms 
on fhort flower-ftalks rifing from the axillz of the leaves ; deep 
purple. In wet meadows, and on the borders of ponds and 
rivers. July. 

This plant, if it be eaten in large quantities, will occafion 
abortion in all kinds of herbivorous animals. It is frequently 
mowed with meadow-grafs, and fees to be grateful food in 
the winter to all forts of cattle. But in fome inftance it has 
deprived farmers of almoft all the increafe of their ftock in the 
{pring. Thofe who are acquainted with its baneful effeéts, are 
careful to feparate it from their hay, when they rake it. 


DIGY NIA. 
SAXIFRAGA. Linr. Gen. Plant. 494. 
Saxifraga foliis lanceolatis denticulatis, caule nudo paniculate, 
froribus, fubcapitates. Syft. Nat. 
GOLDEN SAXIFRAGE. Bloffoms redith. 


TRIGYNIA. 
CUCUBALUS. Linn.’ Gen. Plant. 502.. 
Cucubalus calyctbus fubglobofis glabris reticulato-venofis, cap- 


felis trilocularibus, corollis fubnudts. Syft. Nat. 
CAMPION. 
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CAMPION. Bladder Behen. Belhweed. Blofiems white. 
On borders of fields in Lyan. July. 


’ 


STELLARIA. Linn. Gen. Plant. 504. 
Stellaria foliis lineartbus integerrimis, floribus. paniculatis, 


Syft. Nat. 


sTiTCHWORT. Blofioms in panicles ; white. Amongft 
bufhes. May. 


ARENARIA. Linn. Gen. Plant. 505. 
Arenaria foliis filiformibus, fitpulis membranacets vaginantibus. 
Syft. Nat. 


SANDWORT. Bloffoms redifh white. On the fea fhore. 
Augutt. 


Arenaria foliis ovatis nervofis feffilibus acutis. Syft. Nat. 
SPURRY. Blofloms white. In wood land, July. 


PENTAGYNIA. 


OXALIS. Linn. Gen. Plant. srs. 

Oxahs fcapo unifloro, foliis ternatis, radice fquamofa articula- 
ta. Syft. Nat. 

WOOD SORREL. Cuckow-Bread. Sour Trefoil. In rainy 
weather the leaves ftand upright, but in dry weather they hang 
down. Bloflems yellow. In fhady places. May—Augutt. 

Dr. Withering fays, the exprefled juice depurated properly 
evaporated, and fet in a cool place, affords a chryftalline acid 
falt in confiderable quantity, which may be ufed wherever ve- 
getable acids are wanted. The London College directs a con- 
ferve to be made with the leaves beaten with thrice their weight 
of fine fugar. The juice is gratefully acid. An infufion of 
the leaves is an agreeable liquor in ardent fevers. 


SPERGULA, 
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SPERGULA. Linn. Gen. Plant. 319. 

Spergula foliis verticillatis, floribus pentandris. Syft. Nat. 

PinEr. Spurry. Blofloms white. In cultivated ground, 
efpecially among flax. Augutft. 

DECAGYNIA. 

PHYTOLACCA. Linn. Gen. Plant. 521. 
Phytolacca floribus decandris. Sytt. Nat. : 
GARGET. Cunicum. Skoke. American Nighi/hade. Blof- 

foms white, tinged with red. Berries black. Common by 
road fides. July. 

The juice of the berries gives a fine purple tin€ture to paper, 
but it foon fades. The berries are employed in dyes by the 
country people, but the colours are not lafting. They would 
maxe a moft beautiful purple dye, if fome method could be 
found for fixing the colour. ‘The roots are emetic and cathar- 
tic. An ounce of the dried root, infufed in a pint of wine, and 
given to the quantity of two {poonfuls, frequently operates very 
kindly as anemetic. In fome cafes it is preferable to moft other 
emetics, as it hardly alters the tafte of the wine. The roots are 
applied to the hands and feet in ardent fevers. Farriers give a 
decoction of them to drench c-itle, and apply them, in form 
of poultice, for difcuding tumors. The young fhoots boiled, 
are haraly to be diftinguifhed from fpinach, and are nutritious 
and wholefome. Poultry are fond of the berries ; but, if eaten 
in large quantities, will give their Heth a dilagreeable favour. 

DODECANDRIA. 
MONOGTNIA. 

PORTULACA. Linn. Gen. Plant. 531. 

Portulaca folis cunetjormiius fierious feffilibus. Syft. Nat. 

PURSLANE. The number of the ftamina are inconftant. 
Blofioms yellow. Incorn-fields. July. It 
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It is eaten as a pot-herb, and efteemed by -fome as little in- 
ferior to afparagus. 


LYTHRUM. Linn. Gen. Plant. 532. 

Lythrum foltis alternis linearibus, floribus bexandris. Sytt. 
‘Nat. 

WILD Hrssop. Graffpoly. Bloffoms purple. In wet land. 
June—July. 

DIGIYNI A. 
AGRIMONIA. Linn. Gen. Plant. 534. 

Agrimonia folis caulinis pinnatis : foliolis undique:ferratis : 
omnibus minutes interftinétis, fructibus bifpidis. Sytt. Nat. 

AGRIMONY. The number of ftamina from five to twelve. 
Bloffoms on long terminating {pikes ; yellow. By fences. July. 

It is faid the Indians ufed an infufion of the roots in inflam- 
matory fevers, with great fuccefs. Dr. Hi// fays, an infufion 
of fix ounces of the crown of the root in a quart of boiling 
water, {weetened with honey, and half a pint of it drank three 
times a day, is an effectual cure for the jaundice. He advifes 
to begin with a vomit, afterwards to keep the bowels foluble, 
and to continue the medicine as long as any fymptoms of the 
difeafe remains. 


ICOSANDRIA. 
MONOGYNIA. 
PRUNUS. Linn. Gen. Plant. 546. 


Specific defcriptions under this genus, as well as that of the 
Vaccinium, are, for the fame reafons, omitted. The trees and 
fhrubs found growing naturally, are known by the following 
names. 

The 
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The Beach, or Sea-Side Plumb. ‘There are feveral varieties 
of this fpecies growing plentifully on P/umb-Ifland. The 
fruit of fome of them, when fully ripe, is well-tafted. They 
are eafily propagated in gardens, by planting the ftones in a mix- 
ture of beach fand and loam, and will produce fruit in two or 
three years. 

The Black Cherry Tree. It is common, grows large, and 
the wood, which is fmooth and hard, is ufed by cabinet-makers 
in many kinds of work. They have the art of giving it a ftain 
which approaches the colourof mahogany. The fruit is rather 
indifferent in its natural ftate, but might probably be greatly 
improved by cultivation. It is infufed in rum and brandy for 
the fake of giving them an agreeable flavour. An infufion or 
tincture of the inner bark is given with fuccefs in the jaundice. 
The Small Black Cherry. The tree is fmall and fhrubby, 
and the fruit not fo well flavoured as the large black cherry. 

The Black Choke Cherry. A low fhrub. The Large Red 
Cherry. A {mall tree. The Dwarf Red Cherry, A very 
low fhurb. The Red Choke Cherry. A fhrub. The Small 
Pale Red Cherry. A fmall tree, and the fruit hard and ill- 
tafted. 

The laft-mentioned cherry tree abounds, where land has been 
cleared, ‘in the new plantations near /Vbite-Mountains, but is 
rarely, if at all, found in the forefts. Some have afferted, that 
this fpecies of cherry tree is not found in that part of the coun- 
try, except in places where the native growth has been deftroyed. 

In land, where there is no kind of cherry trees after the old 
growth, which confifts chiefly of fpruce, pine, beach and 
birch, (exceedingly tall and large) has been fell and burnt 
on the ground, there fprings up, the next fummer, an immenfe 
lii number 
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number of thefe cherry trees. By what means are they pro- 
duced ? The doctrine of equivocal, or {pontaneous generation, 
has long been exploded. Nature has not formed.the feeds for 
being wafted by the wind. Can it be fuppoted fuch vat num- 
bers were fcattered by birds? Or, upon this iuppofition, is 
there not difficulty in conceiving, that neither the long period 
ef time which moft of them matt be fuppofed to have laid in 
the ground, nor the intenfe heat, occafioned by burning fuch 
prodigious piles of wood, fhould deftroy their vegetive quality ? 
DIGYNIA.— 
CRATAGUS. Linn. Gen. Plant. 547.. 

Crategus foliis cordatis repanda-angulatis ferratis glabris. 
Syft. Nat. 

HAWTHORN. Blofloms white. Fruit red. In dry land. May. 

It is faid that an ardent fpirit may be diftilled from the fruit. 


Crategus foliis lanceolato-ovatis ferratis glabris, ramts fpi- 


nofis. Syit. Nat. 3 : 
THORNBUSH. Blofloms white. Fruit red. Common in 


hedges. May. 
PENTAGINI A. 
PYRUS. Linn. Gen. Plant. 5¢o. 

Pyrus foliis ferratis, floribus corymbofis. Sytt. Nat. 

BASTARD PEAR. “funiper. A fhrub which blooms very early 
in the {pring, commonly before other trees are leaved out. Blof- 
foms white. The fruit is. redifh, fmall, nearly round, and well 
tafted. It ripens in June ; but birds are fo fond of it that they 
rarely fuffer it to remain until it is ripe. It is eaten by chil- 
dren in milk. Common in moift land, _ 


SPIRAEA. Linn. Gen. Plant. 554. 
Spirea folis lanceolatis obtujis ferratis nudis, floribus duplicato~ 
racemofis. Syft. Nat. MEADOW 
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MEADOW SWEET. Blofloms white, tinged with red. Ip 
moift paftures. Augutt. 


Spirea felis lanceolatis inequaliter ferratis fubtus tomento/is, 
foribus duplicato-racemofis. Syft. Nat. 

QUEEN OF THE MEADOWS. Blofloms red or purple. In 
moift paftures. July—Augutt. 


POLOGYNIA. 
ROSA. Linn. Gen. Plant. 556. 


Rofa germinibus globofis hifpidis, pedunculis fubhifpidis, caule 
aculeis flipularibus, petiolis aculeatis. Syft. Nat. | 

WILD ROSE. Dog Rofe.  Bloffoms red. Berry pale red. 
Common in moift land. June. 

The blofloms gathered before they expand, and dried, are 
aftringent ; but when full blown, are purgative. This {pecies 
is generally preferred for conferves. A perfumed water may 
be diftilled from the blefloms. The pulp of the berries, beat 
up with fugar, makes the conferve of hepps of the London 
Aifpenfatory. The dried leaves of every {pecies of rofe have 
been recommended as a fuftitute for India tea, giving out a fine 
colour, a fub-aftringent tafte, and a grateful {mell. 


RUBUS. Linn. Gen. Plant. 577. 

Rubus foliis quinato-pinnatis ternatifque, caulz aculeato, peti- 
lis canaliculatis. Sy. Nat. 

RASPBERRY. Blofloms white. Berry pale red. Common 
by ftone walis. June. 7 

The fruit is fub-acid, cooling and extremely grateful. If it 
be made into fweet-meat, with fugar, or formented with wine, 
the flavour is improved. It is eaten in milk, and with cream 
and fugar. Dr. Withering fays, it diflolves the tartarous con< 
liia2 cretions 
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cretions of the teeth ; but for this purpofe it is inferior to the 
ftrawberry. . 


Rubus foliis ternis fubtus tomentofis, caule aculeato, petialis 
teretibus. Syft. Nat. — 


BRAMBLE. Upright Brier. Blofloms white. Berry dark 
brown. In hedges. June. 


Rudus folius ternatis fubnudis : lateralibus bilobis, caule acu 
leato tereti. Syft. Nat. 

SMALL BRAMBLE. Blackberry Brier. Dewberry. Biofloms. 
white. Berry black. Common in old fields. June. 


Rubus foltis quinato-digitatis ternatifque, caule petiolfque acum 
leatis. Sy. Nat. 

SOWTEAT. Bumblekites. Blofloms white. Berries black:. Ia 
hedges, and by fences. May—June. 

The fruit is pleafant to eat, and. communicates a fine flavour 
to red wine. Lt is frequently infufed in brandy and rum. The 
green twigs are faid to be of great ufe in dying woollen, filk 
and mohair biack. 


Rubus foltts digitatis denis quinis ternatifyue, caule inermi. 
Syft. Nat. 

SUPERB RASP@ERRY. Blofloms large ; in panicles.; petals 
purple ; anthere yellow. Berry redifh yellow. In high land 
on the declivity of hills. It grows plentifully in the new-plan. 
tations at the northward. Juae—September. 


The fruit is much larger and more dehcious than the com- 


mon rafoberry. It is eafily cultivated in gardens ; and the large 
fize of the leaves and bloffoms give it an elegant appearance. 
Ripe fruit and bloffloms are commonly found on. the fame pant- 
cies. Rubus 
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Rubus folis fimplicibus cordatis lobatis, caule aculeato decum-~ 
dente. Syft. Nat. . i 
BLACKBERRY. Blofloms white. Berry black. Common in 
old fields. May. 
The fruit is well tafted. Children are fond of them in milk. 
They are infufed in rum and brandy, and give them a flavour 
little inferior to that of black cherries. 
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FRAGARIA. Linn. Gen. Plant. 558. 

Fragaria flagell:s reptans. Syft. Nat. 

STRAWBERRY. Bloffoms white. Berryred. In fields and 
paftures. May. 

The fruit in its uncultivated ftate, if the foil be rich, is large 
and well tafted, but may be greatly improved by culture. The 
white fruited, double flowering, and other varieties, are pro- 
duced by cultivation. It is fub-acid, cooling, and may be eaten 
in large quantities without offending the ftomach. Dr. W1- 
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thering fays, they promote perfpiration, impart a violet {mell to 
the urine, and diffolve the tartarous incruftations upon the teeth. 
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People afflicted with the ftone or gout have found great relief 
by ufing them very freely. Hoffman fays, he has known con- 
f{umptive people cured by them. They are univerfally efteem- 


ed a moft delicious fruit, either eaten alone, or with fugar or 
milk. 7 


POTENTILEA. Linn. Gen. Plant. 559. 


Potentilla folits pinnatts ferratis, caule repente. Syft. Nat. 
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MARSH TANSEY. Silver weed. Blofloms ydllow. Borders of | 
marfhes. June. bh 
Potentilla fohis quinatis, caule repent’, pedunculs unifforis. i 


Syit. Nat. 
CIN QUEFOIL. 
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CinoveEerory. Frvefnger. Bloffoms yellow. In old fiélds. 
June. : 
It is mildly aftringent and ahtueptic. A decodtien of it is 
uféd as a gargle for loofe teeth and fpungy gums. 


GEUM. Linn. Gen. Plant. 561. 

Geun: floribus erettis, fructu 6 af : arifits uncinatis uudis, 
Soltis ternatis. Sy. Nat. 

BENNET. Common Avens. Herb-Bennet. Bloffoms white 
or yellow. By fences and borders of fields. July. 

Dr. Withering fays, the roots gathered in the f{pring, before 
the ftem grows up, and put into ale, give it a pleafant flavour, 
and prevent its growing four. Infufed in wine it is a good fto- 
machic. When it grows in warm dry fituations, its tafte is 
mildly auftere and aromatic. 


Geum floribus nutantibus, fructu cblongo : ariftis plumojis. 
Syft. Nat. 

WATER AVENS. Throatroot. Cureall. Blofloms purplith. 
In boggy meadows. May. 

The root is powerfully aftringent. A decoction of it has 
been ufed, with good fuccefs, as a gargle, and a drink, in in- 
flammed and ulcerated fore throats, and cankers. It is faid, 
that the powdered root will cure tertian agues, and that it as 
much ufed by the Canadians for that purpofe. 


POLYANDRIA. 


MONOGYNIA. 
ACTZA. Linn. Gen. Plant. 568. 


Aétaa racemo ovato, fruttibus baccatis. Syft. Nat. 


CHRISTOPHER. Baneberries. Blofloms white. Berry red. 
In wood land and fhady places, May, 


The 
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‘The berries -are exceedingly’ poifonous. Dr. Withering fays, 
the plant is powerfully repellant ; and that the root is ufeful in 
fome nervous cafes, but it muft be adminiftered. with caution. 
It is faid, that toads, allured by the feetid fmell of this plant, 
refort to. it. 


SANGUINARIA. Linn. Gen. Plant. 

BLOODROOT. Puccoon.. Leaves roundith ; deeply indented.. 
Stems naked ; fupporting fingle flowers. Blofloms white. In 
rich wood land. April. 

When the freth root is broken, a juice iffues, in large drops, 
refembling blood. The Indians ufed it for painting themfelves, 
and highly efteemed it for its medical. virtues. It is emetic 
and cathartic, but-muft be given. with caution. An infufion 
of the root in rum or brandy makes a good bitter. If it be 
planted in rich fhady borders, it flourifhes well in gardens ; and 
the large leaves and bloffoms make an agreeable appearance foon 
after the froft is out of the ground. 


| CHELIDONIUM. Linn. Gen. Plant. 572. 

Chehdonium pedunculs umbellatis. Syft. Nat. 

CELANDINE. Blofloms yellow.. Common by fences and 
amongft rubbifh, June—Augutt. 

This plant is yery acrimonious... The juice deftroys warts, 
and cures ringworms. Diluted withmilk, it is faid to confume 
white opake {pots upon, the eyes. 


SARRACENIA. Linn. Gen. Phat.. 578,. 
Sarracenia folis gibbis. Syft. Nat. 
SARRACENE, Side-Saddle Flower. Hallew-leaved Plant. 
The leaves are tubular, fomewhat refembling the horn of an 
ox inverted. The apertureat the top is horizontal and circular, 


with 
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with a broad patent, foliaceous appendage, extending two-thirds 
of the way round it. A fimilar appendage runs down thé con- 
cave fide to the root. The cavities of the leaves are large, and 
generally contain a quantity of water. They feem to be de- 
figned by nature for refervoirs, from which the plants may be 
conftantly fupplied with moifture. The ftems are erect and 
naked. Bloffoms fingle, terminating and reclining ; petals 
red ; the ftigma, which covers the difk, redifh green. In 
moift land, efpecially in fens and quagmires. May—June. 


NYMPHZEA. Linn. Gen. Plant. 579. 
Nymphea calyce magna pentaphylla, Sy. Nat. 


WATER YELLOW LiLr. Toad L./y. Bloffloms yellow. In 
ponds and rivers. June. 


Nymphaea Siélus cordatis integerrimis, calyce quadrifido. Syft. 


Nat. 

POND LiLr. Water Lily. Biofloms white. In ponds and 
rivers. July. 

The flowers open about feven in the morning, and clofe about 
four in the afternoon. A conferve is made of the leaves of the 
bloffoms. The roots of both fpecies are much ufed, in form 
of poultices, for producing fuppuration in boils and painful tu- 
mors, and are very efficacious. The root of the water yellow 
lily is generally preferred. Dr. Withering fays, the roots of 


the pond lily are ufed in Jre/and, and in the ifland of ‘Sura, to 
dye a dark brown. 


BIXA. Linn. Gen. Plant. 581. 


n4ss woop. WhiteWood. Suggumug. The ftigma is quadri- 
fid. Blofloms white. In woods. Notcommon. July. 


This 
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This tree is of a middling fize, and the wood very white and 
foft. When it is perfectly dry it {wims on the water like cork. 
It is ufed by turners for making bowls, trenchers and difhes. 


CISTUS. Linn. Gen. Plant. 598. 

Ciftus herbaceus exftipulatus, foliis omnibus alternis -lanceolatis, 
caule adfcendente. Syft. Nat. 

AMERICAN Cistus. Little Sunflower. Blofloms yellow, and 
the difk commonly turned towards the fun from morning until 
night. In dry paftures. June. 

PENTAGINI A. 
AQUILEGIA,. Linn. Gen. Plant. 605. 
Aguilegia neétarits rectis, faminibus corolla longioribus. Syft. 


Nat. 
COLUMBINE. Honey Horns. Bloflomsred. Amongft rocks 


in dry land. May. 

Cultivation renders it equal in beauty to any of the exotic 
columbines. It makes an elegant appearance among them, 
and adds to the variety in flower-borders. 


NIGELLA ? Linn. Gen. Plant. 606. 

GOLDENTHREAD. Mouth Root. Thenumber of peta/s from 
five to feven ; commonly fix. Necfaria fix cups ; fupported 
on filament nearly as long as the ftamina. Germina from three 
to feven ; commonly fix. 

The roots thread-fhaped ; running ; bright yellow. “Leaves 
grow by threes ; circular ; fcolloped. Stems erect ; naked. 
Bloffoms folitary ; terminating ; white. Common in fwamps. 
May. 

The roots are aftringent, and of a bitterifh tafte. » Chewed 
in the mouth they cure apthas and cankerous fores. It is fre« 


quently an ingredient in gargles for fore throats, 
Kkk POLYGI NIA, 
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POLYGIYNIA. 
ANEMONE. Linn. Gen. Plant. 614. 
Anemone foliis trilobis integerrimis. Syft. Nat. 
LIVERWORT. Blofloms white, tinged with red. In woods 
and fhady places. April. 


Anemone peduncula nudo, feminibus fubratundis  htrfutis. 
Syft. Nat. ! ie 

WHITE ANEMONE. Blofloms white. Amonyft bushes, and 
in fhady places. May. 


Anemone feminibus acutis,\ foliolis incifis, caule unifforo. Sytt. 
Nat. 

WOOD ANEMONE. Blofloms white, tinged with purple. In 
woods and newly-cleared land. May. 


CLEMATIS. Linn. Gen. Plant. 616. 
Clematis folius ternatis, foliehs cordatis ferrato-angilatis, fcan- 


dentibus. Syft. Nat. 


TRAVELLER’s For. Virgin’s Bower. Bloffoms white. Banks 
of brooks and river’s. July. 


RANUNCULUS. Linn. Gen. Plant. 619. 
Ranunculus foltis radicalibus reniformibus crenatis fublobatis, 
caulinis tripartitis lanceolotis imtegerrimis, caule multiflaro. Sytt.. 


Nat. 
PILEWORT. Burwort. Blofloms yellow. By fences. Sep- 


tember. 


Ranunculus foliis radicalibus fubrotundo-cordatis crenatis ; 
caulinus digitatis dentatis, caule multiflora. Syft. Nat. 
crowrooT. Buttercup. Goldilocks. Blofloms yellow. Com- 
mon ia moift paftures and fields. June—July. 
The whole plant is acrid. The bloffoms cure warts and corns. 
CALTHA. 
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CALTHA. Linn. Gen. Plant. 623. 

MEADOW-BOUTS. Cowflips. Marfb Marigold. Stems branch- 
ed. Leaves kidney-fhaped. Blofloms yellow. Inbrooks and 
watery places. April—May. 

Many people efteem it a good pot-herb. Dr. Withering fays, 
the flowers gathered, and preferved in falted vinegar, are a good 
fubftitute for capers. The juice of the flowers boiled, with 
the addition of alum, ftains paper yellow. It has been fuppof- 
ed, that the remarkable yellownefs of butter in the fpring, is 
caufed by this plant: but Boerhaave fays, if cows eat it, it will 
occafion fuch inflammation, that they generally die. 


DIDYNAMIA. 
GYMNOSPERMIA. 
TEUCRIUM. Linn. Gen. Plant. 625. 
Teucrium folis ovatis inequaliter ferratis, racemis terminali- 
dus. Syft. Nat. Wass 
GERMANDER. Wood Sage. Blofloms white, tinged with red. 
Near Dummer Academy. Notcommon. July. 


NEPETA. Linn. Gen. Plant. 629. : 

Nepeta floribus Jpicatis : verticillis fubpedicellatis, folits pe- 
tiolatis cordatis dentato-ferratis. Syft. Nat. 

CATMINT. Catnip... Blofloms pale purple, or blue. About 
barns and fields. July. 

An infufion of the plant, efpecially of the bloffoms, is grate- 
ful to the ftomach, anda mild carminative, but of no great 
efficacy. Dr. Withering fays, an infufion of it is deemed a fpe- 
cific in chlorotic cafes. It is much ufed by the country people 
here in the fame cafes. Cats are remarkably fond of this plant. 
Mr. Miller fays, they eat it until it produces a kind of drunk- 


ennefs, and then tear it to pieces with their claws. 
. Kkk 2 BETONICA. 
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BETONICA. Linn. Gen. Plant. 631. 

Betonica fpica interrupta, corollaram facinia labiit intermedia 
emerginata €¢ Syft. Nat. 

HEAD BETONY. The middle fegment of the lower lip of the 
blofiom is toothed. Blofloms purple. Woods and fields. * July 
—Augutt. 

Dr. Withering fays, the frefh leaves intoxicate, and the dry 


leaves excite {neezing ;—that it is finoked as tobacco ; and that 
the roots provoke vomiting. 


MENTHA. Linn. Gen. Plant. 633. 
Mentha floribus fpicatis, joliis oblongis ferratis. 


HORSE MINT. Bioilomsblue. By brooks, and in wet mea- 
dows. July. 


Mentha fpicis felitaris interruptis, fols lanceolatis ferratis 
feffilibus. Sytt. Nat. 

SPEAR MINT. Blofloms purplifh red. In moift ground. 
Augutt. 

It has a more agreeable flavour than the Horfe Mint, and is 
preferred for culinary and medical purpofes. The juice of the 
leaves, boiled up with fugar, is formed into tablets. The leaves 
make an agreeable conferve. The diftiNed waters, both fimple 
and {piritous, are generally efteemed pleafant. The efiential oil 
and diftilled waters are confidered as carminative. ‘They are 
given Wath fuccefs for removing ficknefs at the ftomach. 


Mentha floribus capitatis, foliis ovatis ferratis petiolatis, fla- 
minibus corolla longioribus. Syft. Nat. 

WATER MINT. Blofloms pale red. By brooks and rivers. 
Augutft. 3 


Mentha 
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Mentha floribus verticillatis, folis ovatis obtufis fuberenatis 
caulebus fubteretibus repentibus. Sytt. Nat. 

PENNYrROraL. Stamina pale purple. In paftures and fields. 
July—September. 

The expreffed juice, with fugar, is given in the hooping 
cough. An infufion of the plant and the diftilled water are 
antifpafmodic, and are prefcribed in hyfterical cafes. | 


GLECOMA. Linn. Gen. Plant. 634. 
Gkcoma foltis renifarmibus crenatis. Sytt. Nat. 
GRoUuND ivr. Gill-go-over-the-Ground. Rodin-run-away. 
A decoction of the leaves is efteemed by the common peo- 
ple a remedy for the jaundice. Dr. Withering fays, the leaves 
are thrown into the vat with ale, to clarify it, and give it a fla- 
vour : and that ale thus prepared, is often drank as an antifcor- 
butic. The exprefled juice mixed with wine, and applied 
morning and evening, it is faid, will deftroy white fpecks upon 
horfes eyes. The plant is alfo faid to be hurtful to horfes, if 
they eat it in large quantities. 


GALEOPSIS. Linn. Gen. Plant, 637. 
Galeopfis internodiis caulinis fuperne incraffatis, verticillis 
fummis fubcontiguis. Syft. Nat. 
ALLHEAL, Henp-leaved Dead-Nettle.. Blofloms purple. 
By the road fide. Gloucefter. Augutt. 


STACHYS. . Linn. Gen. Plant. 628. 
Stachys verticilis fexfloris, folits cordatis petiolatis. Syft. Nat. 
CLOWNHEAL. Hedge Nettle. Blofloms purple, {potted with 
white. By fences and amongft buthes. July—Augutt. 
It has a foetid {mell, and toads are thought to be fond of liv- 
ing under its fhade, It will dye yellow. 
MARRUBIUM. 
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MARRUBIUM. Linn. Gen. Plant. “Gyo. 
Marrubium dentibus calycinis. fetaceis uncinatis.  Syft. Nat. 
HOREHOUND. Blofloms white. By road fides, and among 

rubbifh. July. odes ! 

Dr. Withering obferves, that it was a favourite medicine with 
the ancients in obftructions of the vifeeta:i—In large dofes it 
loofens the belly. He fays, that it is the principal ingredient in 
the Negro Ce/ar's remedy for vegetable poifons.—That a young 
man, who had _occafion to take mercurial medicine, was thrown 
into a falivation, which continued for nore than a year. Every 
method that was tried to remove it, rather increafed the com- 
plaint. At length Linnaeus prefcribed an infufion of this plant, 
and the patient got well in a fhort time. 


LEONURUS. Linn. Gen. Plant. 641. - 
Leonurus foliis caulinis lanceolatis trilobis, Sy{t. Nat. 


MOTHERWORT. Blofloms purplifh. Among rubbifh. July 
—Augutt. 


Leonurus folits ovatis lanceolati/que ferratis, calycibus Jeffili- 
bus fpinofis. Sytt. Nat. 

MARRUBY. Lion's Tail. Bloffoms redifh. By fences in 
moift land. Not common. July. 


ORIGANUM. Linn. Gen. Plant. 645. 

Origanum fpicis fubrotundis paniculatis conglomeratis, bratteis 
ealyce longioribus ovatis. Syft. Nat. 

WILD MAR¥OR4M. Blofloms purple. Amongft brambles 
by fences. July. 

It is warm and aromatic. Dr. Withering fays, the effential 
oil is fo acrid that it may be confidered as a cauftic, and is much 
ufed with that intention by farriers. A little cotton wool moift- 

ened. 
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ened with it, and put into the hollow of an aching tooth, fre- 
quently relieves the pain. The dried leaves make an exceed~- 
ingly grateful tea. The tops of the plant dye purple. 


DRACOCEPHALUM. Linn. Gen. Plant. 648. 
Dracocephalum floribus fpicatis, foltis lanceolatis ferratis. 
Syft. Nat. a. 
DRAGON’s HEAD. ‘The middle fegment of the wer Up the 
largeft ; intire. Bloffoms variegated with red and white. By 
{tone walls in Dedham. July. 


TRICHOSTEMA ? Linn. Gen. Plant. 652. 

Trichoftema ftaminibus longiffimis exertis. Syft. Nat.: 

WILD LAVENDER. Great Pennyroyal. The upper lip divid- 
ed into.two erect fegments ; comprefled. The lateral fegments 
of the wer ip erect ; nearly fimilar to the fegments of the up- 
per lip’; middle fegment larger ; club-fhaped ; convex ; re- 
flected. Stigma bifid; reflected. Bloffoms folitary ; termi - 
nating ; purple. In old fields. Auguft—September. 


SCUTELLARIA. Linn. Gen. Plant. 653. 


Scutellaria foliis feffilibus ovatis : inferioribus obfolete ferratis ; 
fupertoribus integerrimis. Syft. Nat. 


HooDWoRT. Blofloms blue. By fences in Sandwich. Aug. 


Scutellaria foliis cordato-oblongis acuminatis ferratis, fpicis 
fubnudis. Sy. Nat. | 


TALL HOODWORT. Bloffoms pale blue. In open wood land 
in Weymouth. Augutt. 


ANGIOSPERMIA. 
EUPHRASIA. Linn. Gen. Plant. 659. 
Euphraja folis linearibus ferratis : fuperioribus integerrimis, 
Syft. Nat. te 
EYEBRIGHT. 
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£V BRRIGHT, Mouthwort. Biofioms blue. Amorgit low 
buthes. . -July. | 


it has been in repute for recovering imfitred eyc-fight, 


MELAMPYRUM. Linn. Gen. Plant. 
Melampyrum corollis hiantibus. Sytt. Nat. 


coW-WHEAT. Blofioms yellowith white. In woods. June. 


CHELONE. Linn. ‘Gen. Plant. 666. 
Chelne folits tanceolatis ferratis : fiimmis oppofitis. ‘Syft. Nat. 
CHELONE. Fifh-head. Snake-head. Bioffoms in‘ fpikes ; 
white. Common by fenees and amongft bufhes in-moift land. 
Augutt. 


ANTIRRHINUM. Linn. Gen. Plant. 668. 
Antirrhinum folis lanceolatis obtufis alternis, caule ramofifime 
diffufa. Syft. Nat. 
T0AD-FLAX. Blofloms purple. In fields and ‘oad fides. 
June—Augutt. 


Antirrbinum foltis linearibus alternis, corollis biantibus : labio 
inferiore explanato. Syft. Nat. 

sN--DRAGON. Fluellin. Blofloms yellow, with a mixture 
of fcarlet. Common by road fides in Lynn and Cambridge. 
June—July. 

The feed of a fpecies of the Antirrhinum, nearly refembling 
this plant, and not at all fuperior in beauty, is imported by our 
feed-fellers, and is common in curious flower-gardens. 

SCROPHULARIA. Linn. Gen. Plant. 674. 

Scrophularia folits cordatis ferratis acutis bafi rotundatis, caule 
obtujangulo. Sytt. Nat. 

Ficwort. Bioffoms purplifh, with a {mall fegment, re- 
fembling a lip, in their mouths. By fences in wet land, Aug. 

The 
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The plant has a rank fmell and bitter tafte. Itis faid, that 


{wine that have the {cab are cured by wafhing them with a de- 
coction of the leaves. 


DIGITATIS. Linn. Gen. Plant. 676. 
Digitatis calycinis folials ovatis acutis, corollis obtujis > labto 
fuperiore integro. Syft. Nat. : 
FOX-GLOVE. Hornwort. Blofioms red. In moift land. Aug. 
This is another plant which has been miftaken for Paul's Be- 
tony, a {pecies of the Veronica. 


BIGNONIA. Linn. Gen. Plant. 677. 
TRUMPET-FLOWER. Yellow ‘fafmine. Stems round ; erect. 
Leaves lanceolate ; oppofite ; irregularly ferrated. Blofloms 
folitary ; on fhort flower-ft:lks.rifing from the axle of the 
Teaves ; yellow. On the borders of ficlds, and in open woods. 
July. 
This plant has‘alfo been called Paul's Betony. 





wood BrTonr. The cal:x a perianthium of one leaf ; tu- 
bular. LPorderentire ; floped. Cors//a one petal ; gaping. 
Tube twice the length of the calix. Upper lip helmet-fhaped, 
with two awis. Lower lip reflected ; three concave fegments, 
the middle one finaller. Svemina four filiform filaments, (two 
@ little fhorter than the other two) concealed by the upper lip. 
Anthere cloven. Germen ovate ; comprefled. Sze filiform ; 
longer than the ftamina. St/gma obtufe. Cap/ule ovate ; acuminat- 
ed;comprefied; with twocells and twovalves. Seeds ovate; feveral. 

Stems erect. Leaves lanceolate ; deeply divided in a pinna- 
ted form ; the divifions ferrated: Blofioms in {pikes ; yellow. 
Common in sich wood land. June, 


Lil MIMULUS. 
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MIMULUS. Linn. Gen. Plant. 701. 
MAIDENWORT. Stemsangular; branched. Leaves lanceo- 
late ; flightly ferrated ; oppofite ; half embracing the ftalk.. 
Bloffoms folitary ; on long flower-ftalks rifing from the axi//e 
of the leaves ; blue. By fences in moift land. Auguft. 


TETRADYNAMIA. 
SILICULOS£Z. 
MYAGRUM. Linn. Gen. Plant. 713. 


Myagrum filiculis ovatis pedunculatis polyipertts. Syft. Nat. 
CAMLINE. Bloffomsyellow. In ficlds amongtt flax. June. 


THLASP!. Linn. Gen. Plant. 719. 
Thlafpi filiculs obcordatis, folis radicalibus pinnatifidis., Sytt. 
Nat. 
muirHuRiIDATE. Shepherd's Purfe. Shepherd's Pouch. Blof- 
foms white. In corn fields, and about barns. April—TJune.. 


COCHLEARIA. Linn. Gen. Plant. 720.. 

Cochkaria folts radicalibus fubrotundis, caulinis oblongis, fub-— 

finuat.s. Syft.. Nat. 

scurvr-¢Rass. Bloffioms white. On.high land. Not com- 
mon in a wild ftate, but is frequently cultivated in gardens, 
May—June. 

It is acrimonious ; and the acrimony is {aid to refide in a very: 
fubtile effential oil. It is frequently eaten by country people as: 
a fillad. Writers en fea-voyages give high encomiums on the 
Scurvygrafs for its antifcarbutic virtues. Dr. Withering {aysy 
it is a powerful remedy in the pituitous afthma, and in what 
Syden/am calls the {corbutic rheumatifm. A diftilled water 
and a conferve is prepared from the leaves. The. juice is pre- 
{cribed along with that of oranges, by the name of antifcor- 


buuic juices, Cochlearia 
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Cochlearia foliis radicalibus lanceolatis integerrimis, caulinis 


Subjfinuatis. Syft. Nat. t | 


SEA SCURVYGRASs. The leavesare flefhy. Bloffoms white. at i 
‘On the fea fhore and in marfhes. May—June. ah 
This is more acrimonious than the former fpecies. It has a i it | 
pretty full tafte of fea falt, as well as the volatile alkali. 
Cochlearta foliis lanceolatis amplexicaulibus dentatis. Syft. Nat. ! i Py 
HORSE-RADISH. Blofioms white. In rich foil in moift land. ate 
Not common in an uncultivated ftate. Jane—July. if 


It is fo rarely found where it has not been cultivated, that i 
it may poffibly be doubted whether it be indigenous. The ! 
{craped roots are much ufed at tables as a condiment, and for \ 
many culinary purpofes. It has been found a powerful ftimu- 
lant in paralytic cafes, and is ufeful as a diuretic in dropfies. 
A diftilled water is prepared from it. A ftrong infufion is 
emetic. 

SILIQUOSA. a 
CARDAMINE. Linn. Gen. Plant. 727. 

Cardamine foliis pinnatis extipulatis, foliolis lanceolatis obtufis, 
foribus corollatis. Syft. Nat. 

LAéDrsMocK. Blofloms white. Near {mall brooks. Not 
common. May—June. 
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Cardamine foliis pinnatis : foaliolis lanceolatis bafi unidentatis. 
Syft. Nat. 

IMPATIENT. Impatient Ladyjfmock.  Blofloms yellowith 
white. By fprings in mountainous land. Very rare. May. 


SISYMBRIUM. Linn. Gen. Plant. 728. PP i 
Sifymbrium filiquis dechnatis, foliis pinnatis : foliols fubcor- i i 


datis, Syft. Nat. fs 
L1l2 WATERGRESS. 3 








468 Mr. Currer’s Account of indigenous Vegetables, 


WATERCRESS. Blofloms white. In {prings and \tunning 
brooks of water. May. 

It is an early and wholefome fpring fallad, and is ufed as a 
pot-herb. Dr. Withering fays, it is an excellent antifcorbutic 
and ‘{tomachic, with lefs acrimony than the feurvygrais. it is 
an ingredient in the antifcorbutic juices. 

SINAPIS. Linn. Gen. Plant. 

Sinapis filiquis glabris tetragonis. Syft. Nat. 

BLACK MUSTARD. Blofioms pale yellow. Consmon about 
barns. June. 

The imported muftard, fo common at tables, and which is 
generally preferred to our own, is the pulverized feed of this 
{pecies ;—the difference confifts only in the preparation of the 
powder. The feeds unbruifed are frequently given in palfies 
and chronic rheumatifms, and are found beneficial. They may 
ke taken in the quantity of a table-{poon full, or more, and will 
gently relax the bowels. Rheumatic pains in the ftomach are 
often relieved by taking them in brandy. The.powdered feeds, 
with crunsbs of bread and vinegar,are made intocataplafms, and 
applied to the foles of the feet in fevers, when ftimulants are 
necefflary. They are alfo topically applied in fixed rheumatic 
and {ciatic pains. Dr. Withering fays, wherever we want a 
{trong ftimulus, that ats upon the nervous fyftem without ex- 
citing much heat, we know none preferable to the muftard feed. 
An infufion of the feed, given in large quantities, vomits ; but 
in fmaller dofés, operates as an aperient and diuretic. Muftard. 


whey, with wine, is ufed as a drink in fevers. Its acrimony is 
faid to confift in an effential oil. 


RAPHANUS. Linn. Gen. Plant. 736. 
Raphanus /iliquis teretibus articulatis levibus unilocularibus. 


Syft. Wat. CHARLOCK. 
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CHARLOCR. Bloffoms white or yellow. Common amongft 
rye, barley and flax. June—Augutt. 

It is often very injurious to grain ; and when it has once got 
into the ground it is extremely difficult to extirpate. The feeds 
will remain in the ground many years, in a vegetive ftate, after 
it is {warded over with grafs, and will grow when the ground 
is again plowed up. Dr. Withering fays, in wet feafons it 
grows in great quantity amongft the barley in Sweden ; and the 
common people, who eat barley bread, are afflicted with very 
violent convulfive complaints in thofe provinces, and in thofe 
feafons wherein this plant abounds. 


MONADELPHIA. 
DECCAN DRIA. 
GERANIUM. Linn. Gen. Plant. 746. 


Geranium peduncuhs fubtrifloris, folits cordatis crenato-incifis 
fubvillofis, caulibus procumbentibus. Syft. Nat. 
SEACRANESBILL. Bloffoms pale red. In marfhes and on 
the fea fhore. June—July. 
Geranium pedunculis bifloris, calycibus inflatis, piftillo longiffi- 
mo. Sytft. Nat. . 
COMMON CRANESBILE. Blofloms purple. By ftone walls 
and borders of fields. May—July. 
The root ‘is aftringent, and frequently ufed in gargles for 
‘cankerous fores-in the mouth and throat. 
Geranium pedunculis biforis, calycibus pilofis decemangulatis. 
Syit. ‘Nat. 
MOUNTAIN CRANESBILL. Herb-Robert. Stockbill. Bloffoms 
pale red. Amongtt rocks in high land. June—July. 
It is confiderably aftrmgent, and fmells-fomewhat like mutk. 
‘A decoction of ‘the plant ‘has been known to give relief in cal- 
culous 
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culous cafes. It is given to.cattle when they make bloody 
water. 
POLYANDRIA. 
ALTHZEA. Linn. Gen. Plant. 749. 
Althea folis fimplicibus tomentofis. Sytt. Nat. 
MARSH.MALLOW. Bloffoms purplifh white. In marfhes on 
Martha's Vineyard. Augutt. 
It is common in gardens, where it is cultivated for its medi- 
al virtues. The whole plant is mucilaginous, but the muci- 
lage abounds moft in the roots. It is much uled in cataplafms 
and fomentations as an emollient. An infufion, or decoétion, 
is commonly ordered in all cafes which require mild mucilagi- 
nous fubftances. 


MALVA. Linn. Gen. Plant. 751. 
Matlva caule repente, faliis cordato-orbiculatis obfalete quingue- 
Jobatis. Syft. Nat. 
maxtoiv. Blofioms white, tinged with purple. Common 
about barns. June—September. 


DIADELPHIA. 
OCTANDRIA. 
POLYGALA. | Linn. Gen. Plant. 761. 


Polygala floribus inberbibus oblongo-capitatis, caule ereéto ber- 
baceo fimplicifimo, folis lanceolatis acutis. Syft. Nat. 

MILKWoRT. Bloffoms red and yellow. Common in moift 
fields. Auzuft—September. 

This plant is generally called Low Centaury, and has, pro- 
bably, been miftaken for a fpecies ef the Gentiana. 

Polygala. 
LONG-SPIKED MILKWoRT. Stems erect ; branched. Leaves 


Janceolate. Bloffoms in long terminating fpikes ; pale red. In 
gnoift land. Not common. Auguft. DECANDRIA. 
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DECANDRIA. 
GENISTA. Linn. Gen. Plant. 766. 


Genifta foliis lanceolatis glabris, ramis firiatis teretibus ereétis. 
Syft. Nat. 

GREENWOOD. Dyer's Weed. Wood Waxen. Biofloms yellow. 
In paftures between New-Mills and Salem. June. 

The blofloms afford a yellow colour. The powdered feeds 


operate as a mild purgative. A decoétion of the plant is diuretic. 


_ ZSCHYNOMENE. Linn. Gen. Plant. 769. 
LE fchynomene caule hifpido, leguminum articulis femicordatis, 
bratiers cordatis cihatis, ftipulis utrinque lanceolatis. Syit. Nat. 


TOOTH-PODDED BEAN. Blofloms pale red. On the borders 
of fields. Auguft.. 


LUPINUS. Linn. Gen. Plant. 774. 
Lupinus calycibus alternis appendiculatis : labio fupertore bi~ 
partito, infertore integro.. Syft. Nat. 
LUPINE. Bloffoms blue. In’ corn fields, inthe ftate of Con- 
necticut. June—Auguft.. 


ROBINIA.. Linn. Gen. Plant. 775. 

Robinia pedunculis fubdivijis, folus pinnatis, floribus foliol 
majoribus.. Syft. Nat.. : } 

LOCUST-TREZ. Bloiioms white. In the woods in the fouth- 
ern ftates—only by cultivation here. June. 

‘The wood, when green, is of a foft texture, but becomes 
very hard when it is thoroughly dry. It is as durable as the 
beft white oak, and efteemed preferable for carriage axletrees, 
trannels for fhips, and for many other mechanic purpofes. It 
makes excellent fuel, and its fhade is lefs injurious to grafs than 
that of moft other trees. It may be propagated with great eafe 
and to very advantageous purpofes. 


PISUM.. 
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PISUM. Linn. Gen. Plant. 779. 
Pifum petiolis fupra planiufculs, caule angulato, ftipulis fagit- 
tatis, pedunculs multifloris. Syft. Nat. 
sEA PEA, Blofloms pale red. and purple. On faudy beaches 
neaf the fea. July—Auguft. They are efculent. 


Pijum petiolis decurrentibus membranaceis d.phyllis, pedunculis 
unifloris. Syft. Nat. 

PIED PE4. Bloffoms.red, purple and white. In, rich moift 
land. June—July. 


OROBUS. Linn. Gen. Plant. 78. 
Orobus pinnatis owatis fipulis femifagittates, miegerrimis, caule 
fimplict. Syft. Nat. 
PEASELING. Blofloms purple. Near New-Mills in Dan- 
vers. June—July. 


Oribus fol..s pinnatis lanceolat:s, flipults femijazitiatis integer~ 
rimis, caule fimplict. Syft. Nat. 

WOOD PEAS. Heath Peas. Blofioms red and yellow. Ia 
fhrub-oak and pine land. July. 

It is faid, that the roots, when boiled, are favory and nutri- 


tious—Ground into powder, they may be made into bread.— 
That they are held in high efteem by the Highlanders in Sect- 
land, who chew them as people do tobacco, and find that they 
prevent the uneafy fenfation of hunger. They imagine, that 
they promote expectoration, and are very e‘ficacious in curing 
diforders of the lungs. They know how to prepare.an intoxi- 
cating liquor from them. 


Orobus caulibus decumbentibus hirfutis ramofis. Syft. Nat. 
WOOD PEASELING, Bloflems redifh white. Borders of wood 


land. July. 
J ‘ LATHYRUS. 
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| LATHYRUS.. Linn.-Gen. Plant. 781. . f 
| Lathyrus pedunculis multifioris, cirrbis dipbillis : foliolis ova- eee 
libus, internodiis nudis. Syft. Nat. | , ee 
_ VETCHLING. Bloffoms purple. Sandy beaches. July. 1 4 ve 
Lathyrus pedunculis multifloris, cirrbis polyphyllis, fapulis ova- | ia th 
tis: bafi acutis, Syft. Nat. aie 

CHICKLING PEAS. Blofloms purple and white. In Salem, 

near the fea. July. 
VICIA. Linn. Gen. Plant. 782. yt 

Vicia leguminibus pedicellatis fubquaternis erectis, foliolis ovatis ; bes 3 

integerrimis : exterioribus decrefcentibus. Syft. Nat. : ‘i 
_VETCH. Blofloms purple. Borders of fields. July. BA th 
INDIGOFERA. Linn. Gen. Plant. 794. ie 

Indigofera leguminibus bhorizontahibus teretibus, folits pinnatis alts 
ternatifgue ? Syft. Nat. | 

INDIGOWEED. Bloffoms yellow. Common in paftures and 
woods. July—Avgutt. ) 

A durable pale blue may be obtained from the leaves and fmall Patent 
branches. -Fomentations of the plant, it is faid, will abate the \ wee 
welling, and counteract the poifon im the bite of rattle-fnakes. h ' : | 

“TRIFOLIUM. Linn. Gen. Plant. 802. 1 a4\ 

“The indigenous fpecies of this genus are too numerous to bia: 

admit of a particular defcription. Several of them are general- ie | 

dy known, viz. The Meiilot Clover. The Creeping Clover. 4 “hi 

The White Honeyfuckle. The Red Honeyfuckl. The Yellow ry 

Clover. The Woolly-headed Clover, or Chuckle-head. The 
Tall Trefoil. 

/ MEDICAGO. Linn. Gen. Plant. 805. 

GROUND NUT. The germen is rolled inwards, but the pod 
‘becomes nearly ftrait, containing feveral kidney-fhaped feeds. 
Mmm Stems 
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Stems twining: Bloffoms in. clufters, ‘placed:im- the axi//e of 
the leaves; red or red and:white. Common in loamy wood. 
land. July. 

The roots are roundifh and efeulent, and were eaten: by the. 
Indians. 


POLYADELPHIA- 
POLYTANDRIA.. 
FHYPERICUM. Linn. Gen. Plant. 808. 
Hypericum floribus trigynis: petatis calyce fublongioribus, 
Sohkis ovali-oblongis obtufis fe cians: nae le bus, caule tereti. Syft. 
Nat.. 


TUTSAN: AN Saints Wort. Bioffouns pale. red: Moitft 
land. Auguft, 


Hypericum floribus trigynis, caule quadrato berbaceo. Syft.N2t. 
St. PETER’s WORT. Bloffloms yellow. Moift meadows. July. 


Hypericum foribus trigynts, caule ancipiti, foliis obtufis pel~ 
lucida-punclatis. Syftt. Nat. 

St. JOHN’: WORT, ~Blofloms yellow. In fields. July—Aug. | 

The fimall dots upon the leaves, which appear like fo: many 
perferations, are faid to contain an effential oil. The leaves are 
given to deftroy worms. The flowers tinge {pirits and oil, of 
a fine purple colour. 


SYNGENESIA. 


POLYGAMIA ZQUALIS. 
SONCHUS. Linn. Gen. Plant. 813. 


Sonchus pedunculis ht ifprdis, aw ne is, Solis. lyrato-haf» 
fatis. Syft. Nat. 
sowrHistiE. Biloffoms-perple. On ditch banks. Auguft 
— September, | | 
LACTUCA, 











Aton: genial My -ereenyel wil § iid uy. “REL ay 
LACTUGA. Linn. Gen. Pant Bry 
Lattuca foliis laciniato-enfiformibus dentatis inermibus. Syft 


Nat. 
WILD LETTUCE. Milkweed. Biofloms yellow. ‘Absut barns 


and fields. Auguft—-September, 

The milky juice is faid to poficts the. properties of opium. 
It may be collected in fhells, dried by a gentle heat, and made 
into pills. 

PRENANTHES. Linn. Gen. Plant. 816. 

Prenanthes flofculis plurimis, floribus nutantibus fabumbellatis, 
foliis haftato-angulatis. Syft. Nat. 

wriEar. Tvy-leafed Wild Lettuce. Snake-weed. Bioffoms 
white. By ftone walls in rich moift land. Augutt. | 

LEONTODON. Linn. Gen. Plant. 817. 
-\Geontodon calyce inferne reflexo. ‘Syft. Nat! 

DANDELION. Bloffoms yellow. Grafs land. May—Sept. 
~The leaves, early in the fpring, are'‘much efteemed as a pot- 
herb and in fallads. It is fometimes tranfplanted into gardens, 
and blanched like endive. The French eat the roots and leaves 
with bread and butter. It is in a-confiderable degree diuretic. 
‘Boethaave had a great opinion of the utility of this and other 
laGtefcent plants in obftru@tiohs of the vifcera. ~The exprefied 
juice is faid to have been given, to the ey of four Shey sai 

three or four times a day. e.. bee ch art Geel 

WER ACIUM. Linn. Gen. Plant. 629° 

Hieracium caule multifloro, foliis byratis ghabris, calyce pedun- 

cult ifque hifpidis. Syft. Nat. 

HAWKWEED. Bloffoms yellow. About barns and rubbith, 

— J bi 


Mmm 2 Hieracium 
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Hteracium caule eretto multifloro, foltis lanceolatis iaritie, 
pedunculis tomentofis. Syft. Nat. 

RATTLE-SNAKE PLANTAIN. Poor Robin's Plantain. Blof- 
foms pale yellow. The radical leaves are of a reddifh colour, 
and fpread on the ground like plantain. In woods. June—Aug: 

It is faid to have been confidered by the Indians as an infalli- 
ble cure for the bite of rattle-fnakes. They chewed the leaves 
in the mouth, and, after fwallowing part of the juice, applied 
them to the wound. This is, probably, the plant-which Car- 
ver fays the Indians. were convinced was fuch a powerful anti- 
dote, that for a trifling bribe-of {piritoug liquors, they. would 


at any time permit a rattle-fnake to drive his fangs into their 
fieth. 


CREPIS. Linn. Gen. Plant, 819. 
Crepis involucris calyce longioribus : fquamis fetaceis fparfis. 


Syft. Nat. 


BLUE succorr. Bloffoms.blue. Fields in Cambridge. July.. 
It is faid to. be.a good ftamachic. 


Crepis involucris ovatis concavis obtufis patentibus. Syft. Nat. 
YELLOW succoRr. Blofioms yellow. Wood land. Auguft.. 


ARCTIUM. Linn. Gen. Plant. 830.. 


Arétium. folus cordatis inermibus petiolatis. Syft. Nat: 

BuRDoCK. Bloffoms purple. About barns. July—Aug. 

The young ftems boiled, divefted of the bark, are efteemed 
hittle inferior to afparagus.. They are alfo eaten raw with oil 
and vinegar. Dr. Withering fays, a decoction of the roots is 
efteemed, by fome very fenfible phyficians, as equal, if not fu- 
perior, to that of farfaparilla. 


SERRATULA. 











botanically arranged: a +, 


SERRATULA.. Linn. Gen. Plant:.831. 
| Serratula foliis lanceolatis, fquamis calycinis apice membrana- 
ects obtufis patulis coloratis, floribus terminalibus. Syft. Nat.. 

DEVIL BIT.. The root appears:as if bitten off.. Bloffoms 
purple. Old fields. Auguft—September.. 

In Exgland, a plant of the fourth clafs is called Devil’s Bit, 
the Scabiofa fuccifa. Linn. Morfus diaboli vulgaris, flore pur- 
pureo. Park. An infufion of the roots of this plant, in a clofe 
yeflel, has been found very ferviceablein {crophulus complaints. 


CARDUUS. Linn. Gen. Plant. 3:2. 

Carduus foliis finnatis decurrentibus :.margine (p72, caly- 
cibus pedunculatis folitariis erectis villafis. Sytt. Nat. 

WELTED THISTLE.. Blofioms pale red.. Road.fides. July, 

Carduus foliis feffilibus bifariam-pinnatifidis:: laciniis alternis 
ereétis, ereétis,. calycibus globofis.villofis.. Syft: Nat.. 

STAR THISTLE... Friar’s Crown.. Blofloms purple. In paf- 
tures. July—Augutt.. 

Carduus fois pinnatifidis.fpinofis fefilibus,. caule inermt, flori- 
bus folitarsis.. Syft. Nats. | 

LADI&S THisTLE. Blofioms purple: Roadifides.. July.. 


Carduus folis lanceolatis dentatis amplexicaulibus.: fpinulis in- 
e@qualibus ciliatis, caule inermi, Syft. Nat. 
YELLOW THISTLE. Blofioms yellow.. In. Ghelfea. June. 
The flowers of thiftles have the property of rennet in curd 
ling milk. , 
CARLINA. Linn. Gen. Plant. 836.. 
Carlna caule multifloro corymbofo, floribus terminalibus. Sytt. 
Nat. | ; 
FIRE-WZED. Bloffoms white... It abounds:in new plantations 
where the ground has been burnt over, Aug. BIDENS. 
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. JBIDENS. Linn. Gen. Plant. 8go. * ”* 
- Bidens fous pinnatis ferratis gladris, feminibus arth, md 
cibus frondofis, caule levi, Sytt. Nat. | 


HARVEST-LICE. Cuckold. Blofioms yellow. In corn fds 
September. 


EUPATORIUM. Linn. Gen. Plant. 842. *~ 

Eupatoriun foliis quaternis feabris lanceolato-ovatis fan 
ferratis petiolatis rugofis. Syft. Nat. 

LIVER-HEMP. Honefty. Hemp Agrimony. Blofioms pale ted. 
In moift land, by brooks and rivers. July-~Augutt. 

Dr. Withering fays, an infufion of an handful of it, * vomits 
and purges fmartly. An ounce of the root, in decoétion, isa 
full dofe. In fmaller dofes the Dutch peafants take it as att al- 
terative and an antifcorbutic. 7 ad 


oud 


Eupatorium fohis connatis tomentofis. Syft. Nat. 


' THoroveH.wAX. Biofloms-white. In moift land. July— 
Auguft. eae ” 

The Bupleurum rotundifolium. Linn... The Perfohata vulga- 
vis. Park. of the fifth clafs, is called Thorough-wax in Eng 
Jand..\ An infufion of the leaves is a powerful emetic. 


_AGERATUM. Linn. Gen. Plant. '843. 
Ageratum Soliis ovatts crenatis obtufis, caule glabro. Syft. Nat. 
MEADOW SUNFLOWER. Bloffoms _— In wet meadows. 
September. 


STZEHELINA. LIann. Gen. Plant. 844. ' 
Stehelina folus fubtrigonis, fyuamis —— crenatis. _Syft. 

Nat. 
PRICKLY DEVIL:-BIT. Blofioms purple, On Winter tll 
in Charle chown. July—Augutt. 
POLY CAM TA 
































Betanscally arranged. 
cl, . | POLY GCAMI 4. 8UPERFLUA.. 
TANACETUM. Linn. Gen. Plant. 848. 
Eanacetum foliis bipinnatis ferratis. Syft. Nat. 
—aANSEY.. Blofloms yellow.. Paftures.. Augutt.. 


The leaves are frequently ufed to give a colour and fission to 


pudding. Frefh meat may be preferved from the attacks of the 
filefh-fly, by rubbing it with this plant.. It is confidered as a 


warm. deobftruent bitter.. The Findenders are faid.to obtain a - 


green dye from it. 


ARTEMISIA. Linn. Gen. Plant. 840. 


7 Artemifia folits compohtis multifidis, floribus fubglobofis pendu-- 


lis: receptaculo uillofo. . Syft. Nat. . 


WoRmMWooD. Bloffoms brownifh white.. Road fides, and : 


amongft rubbifh.: July—Auguft.:. 

The leaves and flowers are well known to be bitter, and’ to 
refift putrefaction::. They are madea principle mgredient in an- 
tifceptic fomentations.. The roots are warm and aromatic. ‘The 


plant,aftords a confiderable quantity of effential oil, by: diftilla. - 


tion, which is ufed both internally and externally to. deftroy 


worms. . Fomentations, or-cataplafms. of: the leaves are fome- - 


times applied to the bellies of children in obflinate wornt cafes. 
An infufion of the leaves is faid to be a good ftomachic, ,and 


withthe. addition~ of: fixed alkaline falt, a powerful: diuretic in 


dropfical cafes. Linnaeus: has mentioned two cafes, wherein 
an effence,. prepared from ‘this plant, and taken fora confidera- 
ble: time, preveqied: the! formation :of ftanes: in. the kidneys 
and: bladder—the patients: forbearing the ufe of wine and acids. 
If women, that fuckle, take an infufion of this plant, it makes 
their milk bitter. The. leaves Pus into four beer, foon-deftroy 


the acefcency,,.. 
Artemifia 


fate 
FL aele 
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Artemifia foliis pinnatifidis planis incifis fabtus tomentofs, ra- 
cemis fimplicibus, floribus ovatis : radio quinqueforo. Syft. Nat. 
muGWoRT. Bloffoms purplifh. Borders of fields. Aug. 
Dr. Withering fays, im fome countries it is ufed as.a culinary 
aromatic. A decoction of it is taken. by the common people 
to cure the ague. 


‘GNAPHALIUM. Linn. Gen. Plant. 850. 
‘Gnaphalium folis femiamplexicaulibus enfiformibus repandis ob- 
pufis utrinque pubefcentibus, floribus conglomeratis. Syft. Nat. 


caTsrooT. Woolly Moufe-Ear. .Blofloms yellowifh white. 
Road fides. Auguit. 


Gnaphalium fohis decurrentibus obtufis mucronatis utringue to- 
mentofis planis. Syft. Nat. 


LIFE-EVERLASTING.  Bloffoms white. In paftures and 
fields. September. 


NONE-SO-PRETTY. Stems herbaceous; branched. ‘Leaves 
ovate ; flightly ferrated ; {cffile ; alternate. Bloffoms in broad 
topped fpikes ; redifh purple. Female florets.in the circum- 
ference, and without petals. 

ERIGERON. Linn. Gen. Plant. 855. 
Erigeron ramis lateralibus multifloris, calycibus fquarrofs. 


Syft. Nat. 

FLEABANE. Florets in the circumference white; thofe-in 
the center purple. By fences. Auguft. 

Erigeron caule foribufque paniculatis. Syft. Nat. 

MEADOW ELEBANE. Florets in the circumference white ; 
thofe in the center yellow. Moift land. Auguft—September. 

Erigeron pedunoulis alternis unifloro. Sy. Nat. 

ROSEBETTY. Blofloms in.the circumference purple ; thofe 
an the center yellow. By fences. Auguft—Sept. 

| TUSSILAGO. 
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TUSSELAGO. Linn. Gen. Plant. 856. 

Tufflago [capo imbricato unifloro, feliis fubcordatis angulatis 
denticulatis. Syft. Nat. 

coLTsFooT. Bloflomsyecllow. Aboutbarns. April. 

Dr. Withering fays, the leaves are the bafis of the Briti/> 
‘herb tobacco.—They are fomewhat auftre, bitterifh, and mu- 
cilaginous to the tafte. They have been much ufed in coughs 
and confumptive complaints. Dr. Cudlen has found them to 
-do confiderable fervice in ‘fcrophulous cafes.—He gives a decoc- 


‘tion of the dried leaves, and finds it ‘fiucceed where fea-water 
has failed. 


SENECIO. Linn. Gen. Plant. 857. 

‘Senecio corollis radiantibus, foliis enfiformibus acute ferratis 
fubtus fubvillofis, caule fritto? Syf. Nat. 

‘GROUNDSEL. Stanchbosd. Biofloms in branched particles ; 
white. Borders of corn fields. Auguft—Odtober. 

This plant has been found very efficacious in ftopping her- 
morrhages in certain perfons, fubject to a very fingular kind of 
conftitutional bleeding, when other means have failed. If the 
bleeding be occafioned by the rupture of internal blood-veflels, 
they drink a ftrong decoction of the plant: if it be external, 
they both drink the decoGtion, and apply to the wound the frefh 
eaves bruifed, or thedried plant in form of a poultice. 


ASTER. Linn. Gen. Plant. 858. 
After foliis linearibus integerrimis, caule paniculato. Syft. Nat. 
BUSHY ASTER. Florets in the circumference white, tinged 
with red ; in the center yellow. By fences. September. 


After foliis linearibus acutis integerrimis, caule corymbofo ra- 
mohiffimo. Syft. Nat. 
Naa 


DWARF ASTER. 
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DWARF ASTER. Florets in the circumference purple ; in the. 
center yellow. In hedges.. Auguft.. 


After foliis lanceolatis integerrimis femiamplexicaulibus, fleribus 
confertis terminaltbus, pedunculis nudis, caiule bifpids. Syft. Nat. 

NEW-ENGLAND ASTER.. F lorets: in. the circumference pur- 
ple ; in the center yellow.. Borders of fields. Aug.—Sept. 


SOLIDAGO.. Linn.: Gen., Plant. $59.. 
Solidago paniculato-corymbofa, racemts. recurvatis, floribus at-- 
JSeendentibus, foliis trinerviis fubferratis feabris.. Syftt. Nat. 


ROUGH-LEAVED GOLDENROD. Blofioms. yellow.. Borders. 
of fields. Auguft.. 


Solidago paniculato-corymbofa, racemis recurvis, floribus ad- 
Scendentibus, foliis enerviis, fubintegerrimis.. Sy. Nat. 

SMOOTH:LEAVED GOLDENROD.. Blofioms.yellow.. Borders 
of fields. Auguft. 


Sokdago caule obliquo, pedunculis erectis fohtolatis ramofis, folits. 
lanceolatis integerrimis. Syft. Nat. 


MARSH GOLDENROD. Blofloms yellow. Borders.of marshes, . 
Auguft. 


INULA.. Linn. Gen. Phant. 860. . 
Inula: fohis ovatis rugofis fubtus tomentofis,. calycum.fquamis.; 
ovatis. Syit. Nat. 
ELECAMPANE. Blofloms-yellow.. Road fides. Auguft. 


Dr. Withering fays, the- root: is efteémed.a goed pectoral. . 
Dr. Hill fays, he knows, from his own experience, that-an in- 
fufion of the frefh root, fweetened with: honey, isan excellent 
medicine in the hooping cough.. 


CHRYSANTHEMUM. 




































CHRYSANTHEMUM. Linn. Gen. Plant. 866. 


48% 


‘Chryfanthemum foliis amplexicaulibus eblongis: fuperne. fer~ | 


ratis.; inferne dentatis. Sy. Nat. 

WHITE WEED. Goldens. Daifie. Florets in the-circumference 
‘white ; in the center yellow. In fields and paftures. May— 
June. The young leaves may be eaten as fallad. It is very in- 
jurious to grafs land. 

ANTHEMIS. Linn. Gen. Plant. 876. 

Anthemis receptaculis conicis : paleis fetaceis, feminibus nudis. 
Syft. Nat. | 

MéYr-WEED. Florets in the circumference white ; in the 
‘center yellow. Road fides. June—Auguit. 


It is faid to be grateful to toads, and very ungrateful to bees. | 


ACHILLEA. Linn. Gen. Plant. 871. 

Achillea foliis bipinnatis nudis : laciniis linearibus dentatis, 
‘Syft. Nat. 

rARROW. Blofioms white. Indry paftures. June-~—Aug. 

Dr. Withering fays, the flowers yield an effential oil :—that 
the leaves are celebrated by the materia medica writers for a va= 
riety of purpofes, but they are little attended to at prefent. 

POLYGAMIA FRUSTRANE A. 
HELIANTHUS. Linn. Gen. Plant. 877. 

Helianthus folis oppofitis fefilibus ovato-oblongis trinerviis pa- 
nicula dichctoma. Syft. Nat. 

ROUGH-LEAVED SUNFLOWER. Blofloms yellow. Borders of 
fields. Auguft—September. 

It is, in a confiderable degree, aftringent. A decottion of 
the plant is much efteemed by the common people in diarrheas, 
RUDBECKIA ? ‘Linn. Gen. Plant. 878, 

AMERICAN GLOBE AMARANTHUS.' The leaves lanceolate ; 
alternate ; feflile ; downy. Stems woolly. Bloffoms globular. 
| Nana Barren 
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Barren florets numerous ; entire-; white.—Fertile florets fmall ;. 
yellow. They ftand- in a-broad-topped fpike. ‘Fhe bloffoms. 
are durable after they are taken-off. Jt makes a pretty appear- 
ance in flower borders. In high, rich paftures. Aug.—Odc. 


COREOPSIS. Linn. Gen. Plant. 879: 
Coreopfis folus pinnatis ferratis, radio florum. diverficolore. 
Syit. Nat. 7 | 
MEADOW CUCKOLD. Blofloms yellow, red, and white. In, 
wet meadows. Augutt. | 


MONOG AMI Ax 
LOBELIA. Linn. Gen. Plant. 897. 
Lobelia caule ereéto, folits lanceolato-linearibus obtufiufeulis al~- 
ternis integerrimis, racemo terminali._ Syft. Nat.. 


SPINET. Blofloms blue. In.moift grafs land... June—July. | 


Lobelia caule ereéo, Solis lanceolatis, ferratis pica terminals... 
Syft: Nat. 
AMERICAN PRIDE. Bloffoms feariet: Borders of brooks - 
and.rivers. Auguft. 


Lobelia. 
EMETICWEED, .The leaves oblong.; flightly ferrated ; fef--. 
file ; alternate ; on the upper furface numerous tubercles. Stems . 
branched. Bloffoms folitary ; in a kind of {pike ; pale. blue.. 
Common in dry fields. Auguft.. 

The leaves chewed in the mouth are, at firft, infipid, but - 
foon become pungent,- occafioning a copious difcharge of faliva. 
If they are-held’ in. the mouth. for fome time, they, produce, 
giddinefs and pain in ‘the head, with a trembling agitation of 
the whole body : at length they bring an extreme naufea and 
vainiting. The tafte refembles that of tarter.emetic. A plant: 

poffefied 
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poffefied of fuch active properties, notwithftanding the violent 
effects-from chewing the leaves, may pofflibly become.a valua-. 
ble medicine. 


VIOLA. Linn. Gen. Plant. 898. 
Viola acaulis, foliis pinnatifidis. Sytt. Nat. 
MOUNTAIN VIOLET.. Blofloms variegated. On the hills in: 
Lynn. October. 


Viola.acaulis, foliis reniformibus:. Syft. Nat. 
MARSH VIOLET.. Blofloms pale blue. In-moift-meadows.. 


‘ April. : 
Viola acaulis, fohis cordatis, ftolonibus reptantibus. Syft.Nat.. | f | : 
SWEET VIOLET. Bloffoms deepifh purple.. In moift-warm. rk 
land. April. 


The flowers and the feeds.are faid to be mildlaxatives. The 
l¢aves give the blue colour to the.firup of violets; which is-chang-- 
ed by an acid to red, and byan alkali to green. It is faid, that: 
flips of white paper ftained with the petals, and kept from the. 
air-and the light, will be changed in the fame manner. 

Vicla caule eretho, foliis cordutis acuminatis.. Syft: Nat:. 

TELLOW VIOLET. Blofloms yellow. In fhady places: May: 

It is faid the Indians applied the bruifed leaves: to boils-and : 


painful fwellings, for the purpof¢.of eafing the pain and» asd 
ducing fuppuration. . 


"Impatiens pedunculis multifloris folitariis foliis ovatis, geniculis 
caulinis tumentibus.. Syft. Nat. . : ae 

“WEATHERCOCK. Balfamine. Touch-me-not.. Quick-in-the-. oe 4) 
Hand. Bloffoms yellow. Banks of rivulets. July—Aug. 


IMPATIENS.. Linn, Gen. Plant. 8995. t | 
: 
tt 


It: 
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It is.generally known. here by the name.of Ce/andine, and:ag. . 
much celebrated among. the Col nimon people for cuRiPE the 


jaundice. 


GYNANDRIA. 


- DIANDRIA. 
| ORCHIS. ‘Linn. Gen. Plant. 900. 


Orchis nearii cornu fetaceo longitudine germinis : labio tri 
partico cil ari. Syft. Nat. 


LADY’s PLUME, Female-handed Orchis. Bloffoms im large 
{pikes ; white, or purplith, or flefh-colour’d. In. wet mea- 
dows. Augutt. 


_ OPHRYS. Linn. Gen. Plant. go2. 


Ophrys bulbis aggregatis oblongis caule Subfohofe, ate ad fi- 
cundis, neclarit labto indivifo. Sytt. Nat. 


TRIPLE LADY’ TRACES. Blofloms in a fpiral fpike ; yel- 
Jowifh white. In moift land. Avuguft. : 


ARETHUSA? Linn. Gen. Plant. go5. 


Arethufa radice globofa, fcapa vaginato, fpatha diphylla. 
Syft. Nat. 


RED-WINGED ORCHIS. -Blofloms red.or purple. In moffy 
meadows. Augutft. 


CYRRIPEDIUM. Linn. Gen. Plant. 906. 
Cyrripedium radicibus fibrojis, folus ovato-lanceolatts caulinis, 
Syft. Nat. 

“LADY’s SLIPPER. ‘The petals red. Nedarium fleth-co- 
jour’d, with dark red veins. ° In moift fhady places. May— 
June. 

Cate/by fays, the flowers of this plant, which are very fin- 
cular, were in great efteem with the Indians for decking their- 


hair. 
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-hhait. They called it the Moccafin Flower. It is eafily propa- 
gated in gardens by tran{planting the roots, which are-perennial.. 


TRIANDRIA. 
SISYRINCHIUM. Linn. Gen. Plant. go8. 


Sifyrinchium caule foliifque ancipitibus.. Syft. Nat. 
BLUE-EYED GRASS. Bilofloms blue. In grafs land. May— 
June.. It makes very pretty edging for borders in gardens. 


POLY ANDRIA.._ 
ARUM. «Linn. Gen. Plant. gts. 

Arum: acaule,, folits haftato-cordatis acutis : angulis obtufs.- 
Syft. Nat. 

cucKowPINT.. Dragon-root.. Wake-Robin... Lords 8 Ladies.. 
Spatosz ttriped with red. or black. Berries-red.. / 

The freth root is extremely acrid.. The dried root, grated 
sito water, is frequently given as a.carminative. It is faid the 
Indians boiled both. the fhreded roots and berries with their 
venifon.. Dr. Withering fays, the root has been employed in 
medicine.as. a ftimulant, but when reduced to powder it loofés 


much of its-acrimony ; afd there is reafon to fuppofe, that the. 
compound powder which:takes its name from this plant, owes. 
its-virtue chiefly to the other ingredients ;—that there is no: 


_doubt-but the acridiquality of the: plant-may. be turned to-very 
ufeful purpofes ; but we muft firit learn how to-afcertain ‘its 
dofe. He fays, the root, dried and powdered,. is ufed by the 
French to -wafh:their fkin with.—It is fold at a high price, un- 
der the name of Cyprefs Powdet.—It is undoubtedly a good 
and an innocent cofmetic.—When the acrimony of the rdots is 


extracted, by boiling or baking, they afford a very .mild and 
wholefome nourifhment.—Many nations prepare the only bread 


they. have -from plants as acrimonious as this ; firft- diffipating . 
the: 
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the noxious qualities by the force of heat-—Starch may be made 
‘from the roots. 


CALLA. Linn. Gen. Plant. 917. 
Calla folis cordatis, {patha plana, {padice-undique hermaphro- 
dito. Syft. Nat. 
HEART-LEAF FLAG. Spathaon the inner fide white.  Sta- 
anina yellow. Berries red. In watery places. 


MONOECIA. 


MONANDRIA. 
ZANNICHELLIA. Linn. Gen. Plant. 920. 


oppiTr. Stems hairy ; erect. Leaves ovate ; flightly fer- 
rated ; alternate. Blofloms in pairs in the axz//z of the leaves. 
The calix tinged with red. In paftures! September. 


ELATERIUM. Linn. Gen. Plant. 1036. 6 Edit. 
WILD CUCUMBER. The ftems, leaves and bloffoms like thof 
of the cucumber. Hampton falls, in the ftate of New-Hamp- 
fire. Auguft—September. 


TETANDRIA. 
BETULA. Linn. Gen. Plant. 933. 
The limits of this paper will admit of giving only the Eng- 
lifb names of this and the following genera of trees. The 
White Birch. The Black Birch. The Alder, or Owler. 


URTICA. Linn. Gen. Plant. 935. 
Urtica foliis oppofitis ovalibus. Syft. Nat. 
NETTLE. Stinging Nettle. The leaves are deeply ferrated. 
The young fhoots, early in the {pring, are a good pot-herb. 
A leaf put upon the tongue, and preffed againft the roof of the 
mouth, is faid to be efficacious in ftopping a bleeding at the 
nofe. 
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‘nofe. The parts affected in paralytic cafes have been recovered 
‘by ftinging them with this plant. Dr. Withering fays, the 
ftings are very curious microfcopic objects. They confift of an 
exceeding fine pointed, tapering, hollow fubftance, with a per- 
foration at the point, and a bag at the bafe. When the fting 
is prefled upon, it readily punctures the fkin ; and the fame 
preflure forces up an acrimonious fluid from the bag, which in- 
{tantly {quirts into the wound, and produces an effect which al- 
moft every one has experienced. The ftalks are drefied like 
flax, for making cloth or paper. The leaves cut fine, and mix- 
‘ed with dough, are very good for young turkeys. 


PENTANDRIA. 
AMBROSIA. Linn. Gen. Plant. 938. 

Ambrofia folis bipinnatifidis : racemis paniculatis terminalibus 
‘glabris. Syft. Nat. 

CONOT-WEED. Roman Wormwood. In great plenty on the 
borders of cultivated fields. September. 

It is generally called Roman Wormwood, and feems to have 
‘been miftaken for the Artemifia maritima. Linn. It has fome- 
what the fmell of cainphire. It is ufed in antifCeptic fomenta- 
tions. When it abounds améngft rye or barley, the feeds are 
thrafhed out with the grain, ahd will give bread, ‘made of it, 
a bitter and difagreeable tafte. 


AMARANTHUS. Linn. Gen. Plant. 941. 


Amaranthus racemis pentandris compoftis ereétis folits oblongo- 
ovatis. Syft. Nat. 


| HOG-wEED. White Amaranthus, Amongft rubbith. Auguft. 
Amaranthus racemis pentandris compofitis patulo-nutantibus, 

Soltis lanceolato-ovatis. Syftv Nat. ) 
Ooo BLOODY 
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BLOODY AMARANTHUS. Love-les-a-bleeding.. Princes Fea~ 
ther. Amongft rubbifh.. Auguft.. 

A decoction of this plant, drank freely, has been found effi- 
cacious in uterine hemorrhages, when other powerful ftyptics . 


have failed. 


POLY ANDRIA. 
QUERCUS. Linn. Gen. Plant. 949. 
The White Oak. The Red Oak.. The Yellow Ook. The 


Grey Oak. The Black Oak.. The Swamp.Oak. The Che/- 
aut Oak. The Shrub Oak. 


JUGLANS. Linn. Gen. Plant. gso. 


The White Walnut... The Red-hearted Walnut. The Oz 
Jut, or Butter Nut. 


FAGUS. Linn. Gen. 951. 
The Larger Chefnut.. The Smaller Chefnut, with egg-fhaped -. 


nuts. The Beech. 


CARPINUS.. Linn. Gen. Plant. 952. 
The Horn Beam. 


CORYLUS. Linn. Gen. Plant. 953. 
The Round-/helled Hazle. "The Long-/helled Hazle. - 


LIQUIDAMBAR. Linn. Gen. Plant. 955. 

Liguidambar foltis oblongis finuatis. Sytt. Nat. 

SWEET FERN. A {mall fhrub. Common in dry paftures. 
July—Augutt. 

MONADELPHIA. 
PINUS. Linn. Gen. Plant. 956. 

The White Pine. "The Yellow Pine.. The Pitch Pine. The 
Norway Pine. The White Cedar. The Red Cedar. The 
Fir, ‘The Hemlock, The:Sprace. The Daccamabac. 

co { DIOECIA. 
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‘DIOECIA., 
DIANDRIA. 
SALIX. Linn. Gen. Plant. 976. 


The White Willow. The Red Willow. The Rofe Viliow. 
‘The Dogwood. The Ofer. 

An account is given, in the Tranfactions of the Royal Soci- 
ety, (vol. lili. p.-195) by the Rev. Mr. Srone, of the great 
efficacy of white willow bark in curing intermitting fevers. He 
gathered the bark in fummer, when it was full of fap 3—~dried 
it by a gentle heat, and gave a dram of it powdered, every four 
hours betwixt the fits. Ina few obftinate cafes he mixed it 
with one fifth part of Peruvian bark. Some judicious phyfi- 
‘cians, here, have made trial of the bark of the white willow, 
and recommend it as a valuable fubftitute for thePeruvian bark. 
They have ufed principally the bark of the roots. 

HEXANDRIA. 
SMILAX. Linn. Gen. Plant. 992. 

Smilax caule inermi tereti, foliis inermibus : caultnis cordatis, 
ramets ovato-oblongis ? Syft. Nat. 

BIND-WEED. Bramble. Blofloms greenifh white. Berries 
black, In moift hedges. June. 


OCTANDRIA. 
POPULUS. Linn. Gen. Plant. 996. 


The White Poplar. The Trembling Poplar, or Afpen Tree. 
The Black Poplar, commonly called, in the northern ftates,the 
Bala of Gilead. 


POLY ANDRIA. 
CLIFFORTIA. Linn. Gen. Plant. 1604. 


Chffortia foliis ternatis : intermedio tridentato. Syft. N at. 


tHREE-LEAVED CLIFFORTIA. Snake-weed. In moift land. 
May—June. 


O002 * POLYGAMIA 
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POLYGAMIA. 
MONOECIA. 
VERATRUM. | Linn. Gen. Plant. 1013. 

Veratrum racemo fupradecompofito, corehis ereétis. Syit. Nat. 

WHITE HELEBORE. FPoke-root. Indian Poke. Common in 
wet meadows-and fwamps. June. : 

The root is-a moft draftic cathartic and fternutatory. The 
frefh roots, beaten up with hog’s lard, cures the iteh.. It is 
faid, the roots are poifonous to fwine. Crows may be deftroy- 
ed by boiling Indian corn in.a ftrong decoétion of the frefh roots, 
and ftrewing it on the ground where they refort. 


ACER. Linn. Gen. Plant. 1023. 
The Great Maple, or Sycamore Tree. The Rock Maple. 
The Sugar Maple. | 
DIOECIA. 
FRAXINUS. Linn. Gen. Plant. 1026. 
The White Afo. Fhe Red Afh, The Black Af. The: 
Prickly Afp. 
PANAX. Linn. Gen. Plant. 1031. 
Panax foliis ternis quinatis. Syft. Nat. 
GINSENG. Ninfin. It is faid to grow plentifully in fome parts 
of this, and.in fome of the neighbouring ftates. May—June. 
This plant is the famous panacea.of the Chinefe, to which 
they have recourfe in all difeafes, 2s the laft remedy. The Eu- 
ropean phyficians efteem it a good medicine in convulfions, ver- 
tigoes, and all nervous complaints, and recommend it as one 
of the beft reftoratives known. Its, dofe is from ten grains to 


twenty, in powder ; and from. one dram to two to the pint, in 
infyfons. An infufion of the leaves is drank among the C:- 
nefe and Tartars, by people of diftinétion, inftead of tea ; but 

it 
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it is too dear for the common people to ufe. ‘Fhe dried roots. 
and ‘leaves are faid to be fold amongft them for three times their 
weight in filver. The young roots are preferred to the old. 
They collect the roots only in the fpring and fall. They are 
wafhed in a decoétion of millet feed, and then fufpended over 
the fumes of the fame liquor, in a clofe veffel, while it is boil- 
iug. After this, they dry it for ufe ; and when dried, it be- 
comes almoft tranfparent. The young fibres which are taken 
off, they boil in water, and make an extraé& of them,. which 
they ufe in the fame intention with the root. From the quan- 
tity that grows in this country, and the demand for it in the 
Faft-Indies, and other parts of the world, we have reafon to 
hope it will become a valuable export. 

_ The indigenous plants of the twenty-fourth clafs,. whofe 
flowers are inconfpicuous, are too numerous to. be defcribed in 


this paper. 
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XXV. A Letter on the Retreat of Houfe-Swallows in Winter, 
from the Honourable Samurt Dexter, Efy; to. the Ho- 
nourable JAMES Bowvorn, B/g; Pref. A. A. 


Dedbain, June 3, 1783. 
DEAR SIR, 


MONG more important branches of natural hiftory, 
with which you aré converfant, ornithology cannot have 
efcaped your notice. 

I know it has been a problem among naturalifts, whether 
certain fpecies of birds emigrate in autumin to diftant countries, 
and return in the fpring, or remain with us during the winter, 
ina torpid ftate ; and that the former opinion has generally 
prevailed. When, therefore, I acquaint you that I have adopt- 
ed the latter, with refpe&t to the houfe-/wallow, you will juftly 
expect that I give you fubftantial reafons for differing from fo 
many who have maintained the contrary. 

The late Judge Fofer, of Brookfield, a year or two before 
‘his death, affured me, that he faw a certain pond drained, about 
the feafon of the year when the fwallows firft appear. The 
bufinefs being effected, and the weather fair and warm, he, 
with feveral others, obferveda rippling motion in many parts of 
the emptied hollow ; which, on a near infpection, they found 
to be occafioned by a multitude of fwallows, endeavouring to 
difengage themfelves from the mud, which was fcarcely cover- 
ed by the fhallow remains of water. 

I fhall now mention fome other facts, which render it pro- 
bable, .that this fort of {wallows fink into ponds and rivers, in 
the fall of the year, and lie there, benumbed and motionlefs, 
until the return of fpring. 


You 
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You know, Sir, that my houfe is near a large river. This 
river is, in many parts, fhallow, and has a muddy bottom. A 
former neighbour of mine, a plain, honeft and. fenfible man, 
now deceafed, who lived ftill nearer to the river, ufed frequent- 
ly to fay to me, as the warm weather came on in the fpring, 
*¢ it is almoft time for the fwallows to come out of the mud, 


where they have lain all-winter.” On my calling his philofo-» 
phy, once and again, in queftion, and faying, as I formerly be- - 
lieved, that doubtlefs. they were birds of paffage, he has re- - 


peatedly affured me, he had, in the autumn of many years, feen 
great numbers of them, on one day only in each year, and near- 
ly about, but not always on the fame day of the month, fitting 
on the willow buthes, (which, by the way, they are not wont 
to rooft upon at other times) on the borders of the river, a little 
after funfet :—That they feemed as if their torpitude had al- 
ready begun, as they would not ftir from the twigs, which, 
by the weight of the fwallows, were bent. down almoft to the 
water ;—and that although he had never feen them fink into it, 


yet he-had waited till it was fe,dark that he could not difcern. 


them at all ; and doubted not of their immerfion any more than 
if, he had been.a witnefs.of it ;.for he had never obferved any 
flying about afterwards, till the return of fpring.. He added, 
that if, as he withed, I would carefully,look out for their refur- 
rection, he believed it _would not be in vain. He, had, he faid, 
often taken notice that .only a. few appeared at firft, and the 
main body in about,a week after. . | 

Although 'I paid little regard to it for fome years, yet I fol- 
lowed his advice at length, and watched for their appearance 
feveral feafons, as carefully as I could. I have not indeed beheld 
them rifing out of the water; yet I and my family have, in 
more 
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more years than one, feen, at the proper time in the fpring, 
very large flocks of them, in my own, and in my neighbour's 
land, fo near the margin of the river, that, from that circum- 
ftance, the appearance of their feathers, and their being unable 
‘to ufe-their wings as at other times, we concluded they were 
newly emerged from the water. When they attempted'to fly, 
they could not reach above eight or-ten yards before they fettled 
to the ground, and then ‘might be drove about like chickens. 
They appeared unwilling to be difturbed-; and, if not fright- 
ened by fome noifeor motion, would clufter together, feeming 
to want-to reft themfelves, as if feeble, or fatigued.—They 
were notentirely recovered from their {tupor,—there wasavifcous 
{ubftance on and about their wings,—or they were too weak to 
fly away. We had feen none in thofe years before ; but in each 
of them, after a day or two, they were flying about as -ufual in 
fummer. 

‘in addition to the foregoing, I can affure you, on the moft 
credible teftimony, that there have been more inftances than one 
of a pickerel’s being caught in this river, at the feafon of the 
coming of fwallows, with one of thofe birds in its belly. 

I may poffibly overrate thefe difcoveries, yet, as I cannot over- 
rate your candour, I hope to lofe no credit by gommunicating 
them to an old and faithful friend, who, though he fhould not 
be informed, may poffibly be amufed by them. 

I am, with the fincereft efteem, 
Sir, your moft obedient fervant. 
SAMUEL DEXTER. 


Vale 
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XXVI. Au Account of an Air-Pump on a new Conjiruction ; 
with fome Obfervations on the common Air-Pump, and Mr. 
SMEATON’s improvement : In a Letter from the Rev. Joun 
Prince to the Rev. Josrpu WILLARD, Prefident of the 


Univerfity of Cambridge. 
Salem, Nov. 10, 1783. 
REV. AND DEAR SIR, 


GREEABLE toyour requeft, I will endeavour to give 
you fome account of the air-pump I have lately con- 
ftructed, upon a plan different from any I have ever feen. 
Reading the account of the ingenious Mr. Smeaton’s air- 
pump, in vol. xlvii. of the Philofophical Tranfaétions, and 
‘the high recommendation of it by Dr. Priefley, in vol. Ixiv. of 
‘the fame work, I was defirous of poffeffing one of that kind: 
but finding, by the Dodétor’s paper, they were not commonly 
‘made by the philofophical inftrument-makers in London, it in- 
duced me to attempt making one myéelf, with fuch affiftance 
as I could get here. | 
Before I had proceeded far, I thought Mr. Simeaton's pump 
‘might be improved, if net in its power of rarifying the air, at 
left in fimplicity. With this in view, I have finifhed mine. 
To fhow the ground on which I have gone, it will be neceflary 
to confider the rationale of an air-pump, and make fome obfer- 
vations on Mr. Smeaton’s. It is well known that the valve at 
the bottom of the barrel of an air-pump is opened by the fpring 
.of the air acting againft it underneath, when the weight of the 
air is removed from the top of the valve, by raifing the pifton 
in.the barrel. In order to remove this refiftance from the top 
of the valve moit effectually, the pifton fhould be made to fit 
wery exactly to the valve-plate, when put down upon it: 


for if there be any {pace between the bottom of the pifton and 
Pp Pp valve, 
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valve, part of the air will be retained in it ; and this air, ever 
when the pifton is raifed to the higheft, will, by its expanfion,. 
in fome meafure, obftruct the opening of the valve. When the 
air in the receiver, or underneath the valve, is rarefied to an 
equal degree with the air contained in the barrel, (the pifton 
being drawn up to the higheft) the valve can rife no longer,. 
becaufe the refiftance above is equal to the power below. ‘The 
refiftance from this air, retained in the barrel, againft the valve 
at the bottom, will be uniformly the fame, when the pifton is. 
at the fame diftance from it ; becaufe the weight of the at- 
mofphere is continually preffing on the pifton-valve, and will 
prevent the air below paffing through it, while this air is rarer 
than the atmofphere: and when the pifton is’ put down to the 
bottom of the barrel, it will not efcape througl: the pifton, but 
only be compreffed into the vacancy between the bottom of 
the pifton and the valve-plate at the bottom of the barrel, and 
be of equal denfity with the atmofphere. Befides the refift- 
ance arifing from this retained air, we muft confider the weight 
of the valve, its cohefion to the plate, occafioned by the oil, 
and its being ftretched tight over the hole, as increafing the ob- 

ftruction ; efpecially when the {pring of the air under the valve- 
is much weakened by rarefaction. And if we take into the ac- 

count the refiftance arifing from thefe caufes, the denfity of the 

air in the barrel, when comprefled into the abovementioned va- 

cancy, will be as much greater than the denjfity of the atmof- 

phere above the pifton, as the addition of this refiftance; for 

this obftruction belongs to the pifton-valve, as well as to the 

other. And fo alfo, when this retained air is expanded, fay one 

hundred times, by raifing the pifton, the air in the receiver can- 

not be rarefied to the fame degree, becaufe of this refiftance of 


the valve at the bottom of the barrel, In 
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In order to produce a greater rarefaction of the air in the re- 
ceiver than what the common pump will effect, the valves, 
where ufed, muft be made to open ealier, by removing, as far 
as poflible, thefe obf{tructions. In thé common pump thefe 
impediments are great ; becaufe the furface of the valve, which 
is expofed to the air underneath, is generally very fmall ; and 
the vacancy between the pifton and the bottom of the barrel 
bears a greater proportion to the whole barrel than it would if 
the work were properly executed. . 

Thefe imperfections Mr. Smeaton confidered and endeavoured 
to remove in the conftruction of his pump. For this purpofe 
he expofed a much larger furface of the lower valve to the ait 
underneath, by forming a kind of grating in the plate. By this 
the cohefion was leflened, and more power could apply to open 
the valve in the firft inftant. The difficulty arifing from the 
air retained in the barrel he removed, in a great meafure, by 
making the pifton fit more nicely to the bottom, and by taking 
the weight of the atmofphere from off the pifton, which allowed 
the valve in it to be more eafily opened, fo that much more of the 
air could pafs through it. The weight of the atmofphere he 
removed from the pifton, by clofing the top of the barrel with 
a plate, on which he fixed a collar ef leathers ; through this 
the cylindrical part of the pifton-rod moves air-tight. And the 
air, having pafled through the pifton, is forced out of the bar- 
rel through a hole in the top-plate, over which is a valve to 
prevent the return of air, when the pifton defcends. The pif- 
ton is made to fit as exactly to the top, as to the bottom of the 
barrel, to exclude the air more effectually. 

By this improvement, Mr. Smeaton fays, ** I have been able to 
“‘ rarefy the air one thoufand times, when the pump was put 


Pppa2 ‘* clean 
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** clean together ; and that it feldom failed of doing it five hun- 
** dred, after it had been ufed for feveral months without clean- 
“‘ ing : whereas the degree of rarefaction produced by the beit 
““ common pumps never exceeded one hundredand forty times, 
** when tried by my gage.” 

I have taken up much of your time in this account; but I 
hope you will not think unneceffarily, as it fhows the ground 
on which I have gone, anda Jefcription of Mr. Smeaton’ s pump 
is, in fome meature, a defcription of mine. 

Mr. Smeaton having done fo much to facilitate the opening 
of the valves, at the bottom of the barrel, and in the pifton, by 
which means he carried the degree of rarefa€tion much further 
than the common pump could do ; I fuppofed, if thofe valves 
were entirely removed, and the remaining air in the barrel could 
be more perfectly expelled, the rarefaction might be carried ftill 
further. Upon this plan [have conftructed my pump. FT have 
removed the lower valve, and opened the bottom of the barrel. 
into a ciftern, on whichit is placed, and which has a free com- 
munication with the receiver. For the valve on the plate, at 
the top of the barrel, (which is conftruéted like Mr. Smeaton’s) 
makes it unneceflary there fhould be any at the bottom, in or- 


der to raref y the air in the receiver. 


The ciftern is deep enough to allow the pifton to defcend 
into it, below the bottom of the barrel. Suppofe then the 
pifton to be folid; that is, without a valve in it ; when it enters 
the barrel and rifes to the top plate, which is made air-tight 
with a collar of leathers, &c. like Mr. Srzeaion’s, it forces out 
all the air above it; and as the air cannot return into the barrel, 
on account of the valve on the top-plate, when the pifton de- 


fcends there will be a vacuum formed between that ge the 
| plate ; 
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plate; every thing being fuppofed perfect. But in work- 
ing the pump, the pifton is not allowed to defcend en- 
tirely into the ciftern, fo far as to leave the bottom of the 
barrel open ; becaufe, as the ciftern, for another purpofe, is 
made larger than the bore of the barrel, this might make the 
pifton-rod work unfteadily in the collar of leathers, and caufe 
it to leak : but it defcends below a hole in the fide of the bar- 
rel, near the bottom, which opens a free communication between 
the barrel, ciftern, and receiver. ‘Through this hole the air 
rufhes from the ciftern into the exhaufted barrel, when the 
pifton has dropped below it ; and by its next afcent this air is 
forced out as the other was before. If now the capacity of the 
receiver, ciftern, pipes, &c. below the bottom of the barrel, 
taken together, be equal to the capacity of the barrel, half the 
remaining air will be expelled by every ftroke. 

But as the working a pump of this kind, with a folid pifton, 
would be laborious, on account of the refiftance it would meet 
with in its defcent from the air beneath, (though this would be 
leffened by every ftroke, as the air became more rarefied) I have, 
to remedy this inconvenience, pierced three holes in the pifton, 
at equal diftances from each other ; and a circular piece of blad- 
der, which: is tied over the top of the pifton, to make the joint 
more perfect with the top+plate, and to defend them from in- 
juty when the pifton is brought up againft it, forms a kind of 
valve over the holes, which opens eafy enough to prevent any 
labour in working the pump, as it allows the air to pafs through 
‘the pifton when it defcends. But the air does not neceffarily 
depend upon a paflage through the pifton in, order to get into 
the barrel: for when the air becomes fo weak, from its rarefac- 
tion; that it cannot open this valve, it will {till get into the bar- 
re} 
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rel when the communication is opened by the hole at the bot- 
tom. This pifton, therefore, will defcend as eafy as any other ; 
and this valve does not impede the rarefaction ; fince it is of no 
confequence, as to this, whether it open or not. By this con- 
{truction, the valves, which Mr. Smeaton only made to open 
with more eafe, are rendered unneceflary in rarefying the air : 
and that at the bottom of the barrel, which is the moft diffi- 
cult to be made and kept in order, is entirely removed ; .that 


on the top-plate being the only one negeflary in rarefying the 
air. 


But as in a fingle barrelled pump of this conftruction, where 
there is no valve at the bottom to prevent the air, which fol- 
lows up the pifton in its afcent, from returning into the re- 
ceiver in its defcent, a fluctuation would be produced, which 
might prove detrimental in fome experiments, this pump is 


made with two barrels, which rarefies the air at every ftroke of 
the winch. In this conftruction, the capacity of the two bar- 
rels, taken together, below the piftons, is always the fame ; for 
while one is defcending, the other is afcending ; and what 1s 
taken from the one is added to the other. 

Having thus fet afide the valves, which in fome meafure pre- 
vented the air from getting into the barre] and above the pifton, 
I next attempted to expel the air more perfectly out of the bar- 
rel than Mr. Smeaton has done, by making a better vacuum be- 
tween the pifton and the top-plate, which would allow more 
of the air to expand itfelf into the barrel from the receiver. 
But to fhow in what manner I have attempted this, it will be 
neceflary to give fome further defcription of the machine. 

I have, upon Mr. Smeaton’s plan, contrived to connec& the 
valves on the top-plates with the receiver, occafionally, by 

means 
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means of a pipe and cock, by the turning of which, the ma- 
chine may be made to exhauft or condenfe at pleafure. This 
is done in the following manner : There is a crofs-piece laid 
over the valves, extending from one barrel to the other, which 
has a duc through it, connected with a {mall pipe ftanding be- 
tween the barrels: through this. pipe the air paffes into a duct 
im the bottom-piece leading to thecock. In this piece is like- 
wife the du leading from the ciftern to the. cock ;. and with 
this cock alfo is connected the pipe leading to the receiver. 
The key is pierced with. two holes in fuch a manner, that one 
of them will conneét the pipe coming from the receiver with 
the du in the bottom-piece leading to the ciftern, or with 
the other leading to the valves, as may be required for exhauft- 
ing, or condenfing... The other hole through the key will open, 
oeccafionally, to the atmofphere, either of thefe dudts round 
the cock.. So that having the direction of the air which paffes 
through the valves, under the command of this cock, the pump 
may exhauft or condenfe at’pleafure: for when the key con- 
nests the pipe from. the receiver, and the duét leading to the 
cifterns together, the pump will exhauft ; and when it connects 
the pipe with the duc leading to the valves, it will condenk ; 
as the other hole in the key, at the fame:time, opens to the-at- 
mofphere the duct leading to the cifterns, by which paffage the 
air enter$ the barrel. from the atmofphere, is forced out at the 
valves, and through the pipe and cock into-the receiver. - In this 
part of the. machine. which is contrived for condenfation, I 
have, by an additional part, endeavoured:-to- get the.air more 
perfeGly out of the barrel. 

We. have feea that Mr.. Smeaton, by making the pifton of 
his pump fit more exactly to the bottom. of the barrel, and by 
fhuttin g 
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fhutting up the top to prevent the preffure .of the atmofphere 
on the pifton-valve, was able to get more -of the air above 4t 
than could be effected in the common pump. But ftill the dif- 
ficulty, though fo far removed, remains in the top of the bar- 
rel: “for as the pifton cannot be made to fit fovexactly. to the 
top-plate, but that-there will be fome lodgment for’ air, it is 
impoflible to expel it entirely; more, perhaps, might be expel- 
led if the valve on the top could be made to open morc eafily, by 
removing the weight of the ‘air from 4t; for the atmofphere, 
preffing on this valve, will prevent its opening freely, in . the 
fame manner as when $preffing on the -piften-valve, it obftructs 
the opening of that in the common pump. -- 

The difficulty which Mr. Smeaton removed from the pifton- 
valves, I have endeavoured to remove from the valve.on the top- 
plate ; that this valve, having the preffure of the atmofphere 
taken off, might open with the fame -eafe as the pifton-valve 
does in his pump. ‘To effec this, there is connected with the 
du& on the bottem-piece, which conveys the air from’ the 
valves to the cock, a {mall pump of the fame conftruction as 
the large one ; having the barrel opening intoa ciftern, the pif- 
ton-rod moving through a collar of leathers, anda valve near 
the top, through which the air is forced into the atmofphere. 
This pifton is folid ; becaufe the diameter, being only half-inch, 
does not make it work hard. This pump, which is of one 
‘barrel only, I call the valve-pump ; its chief ufe being to rarefy 
tthe air above the valves, or remove the weight of the atmof- 
phere from off them. To ufe this pump, it is neceflary the 
key of the cock fhould be pierced differently from that of Mc. 
‘Smeaton’s ; for as the pipes round his are placed at equal dif- 
tances, when the one from the bottom of the barrel is connected 


with 
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‘with that from the receiver to exhauft it, the other, from the valve 
on the top-plate, is opened to the atmofphere by the other paf- 
fage through the cock. But in order to rarefy the air above 
the valve in my pump, it is neceflary this laft paflage thould be 
fhut up, when the valve-pump is ufed. Inftead, therefore, of 
placing the three ducts at equal diftances round the cock, I have 
divided the whole into five equal parts ; leaving the diftance of 
one-fifth between the ducts leading from the ciftern and the 
valves to the cock, and two-fifths between each of thefe and 
the one leading from the cock to the receiver. By this adjuft- 
ment, when the communication is open between the receiver 
and valves, for condenfation, the other hole through the cock 
opens the cifterns to the atmofphere : but when the communi- 
cation is made between the cifterns and the receiver, for exhauf- 
tion, a folid part of the key comes againft the duct leading to 
the valves, and fhuts it up ;’and the air, which is forced out-of 
the barrel, paffes into the atmofphere through the valve-pump ; 
for the valve of the {mall pump may be kept open while the 
great one is worked. 

Now, to apply Mr. Smeaton’s reafoning to this con{trudtion. 
After mentioning his taking off the weight of the atmofphere 
from the pifton, by fhutting up the top of the barrel, he fays, 
“© The confequence of this conftruction is, that when the pif- 
<* ton is put down to the bottom of the cylinder, the air in the 
“« lodgement under the pifton will evacuate itfelf fo much the 
«« more, as the valve of the pifton opens more eafily, when 
« prefied by the rarefied air above it, than when preffed by the 
«‘- whole weight of the atmofphere. Hence, as the pifton may 
** be made to fit as nearly to the top of the cylinder, as it can to 
*¢ the bottom, the air may be rarefied as much above the pifton 


Qqq “* as. 
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“* as it could before. have been. in the receiver. it follows;. 
“* therefore, that the ais may now be rarefied in the receiver, 
‘* in duplicate proportion of what.it could be upon the com- 
“mon principle ; every thing elfe being fuppofed: perfect.” 
The fame may be faid with regard to the valve on the top-plate 
in this machine. It will open more: eafily, when prefled by 
the rarefied. air above it, than when prefied by the weight of 
the whole atmofphere. Hence, as by the conftruétion of the 
valve-pump the air may be rarefied as much.above the valves,. 
as.it could before have been: in the barrel: and receiver, with. 
which. there is-a free’ communication: it therefore follows, that 
the air may now be rarefied in the receiver in duplicate propor-. 
tion of what it could be by Mr. Smeaton’s pump’; every thing 
elfe being fuppofed perfect ; and the nature of the air permit- 
ting it. 

In this-eftimation,. any advantage which may arife from the: 
removal of the valves at the bottom of the -barrels and in the- 
pifton, is not confidered : But if they made any refiftance in. 
Mr. Smeaton’s pump, may we not conclude, that: the rarefac- 
tion might be carried. further by a machine wherein no fuchr 
valves are made ufe of ? Mr. Smeaton fays, that when he 
contrived to:open his valves by the winch, independent. of the: 
fpring of air, he-did not find it anfwer the purpofe better: than 
when the-air was:the agent. There is no -reafoning againft ex- 
periment : but it certainly appears probable from theory, that 
there muft be confiderable refiftance from the valves when the 
air is greatly rarcned. 

He afterwards fiys, “ the degree, to which I have been able 
‘© tovrurefy the air, by expeéritnent; has generally been about ‘one 
** thoufand’ times, when the pump is-put clean together : but 

« the 
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“* the moifture that adheres to-the infide'of the-battel,. aswell 
*¢ as the other internal parts, upon letting in the air, is, in the 
“* fame fucceeding trials, worked together with the oil, which 
** foon renders it fo clammy, asto obftruét the action of the 
** pump, upon a fiuid fo fubtle as the air is, when fo much 
** expanded.—But in this caie it feldom fails to a& upon ‘the 
*¢ air in the receiver, till it is expanded five hundred times’: and 
** this I have found it to do, after being frequently ufed forfeverak 
‘* months without cleaning.” Does it not appear probable, that 
this clamminefs muft have a bad effeét upon the valves, as well as 
the other internal-parts of the pump, in thofe fame fucceeding 
trials ? and that the ftiffnefs which the oil acquires by evapora- 
tion, the corrofion of the brafs, &c. when the pump is foul, 
‘mutft greatly obftruc& ‘the opening of the valves, and beara prin 
ciple part in reducing the rarefaGtion from one thoufand to five 
-hundred times ? | 

I fuppofed the valves to be a great obftruction, and have én- 
-deavoured to avoid them : and if'no further advantage be de-' 
rived from it, the machine is more fimple without them. 

Upon this conftruction, alfo, we are able to make the pump 
‘with two barrels, like the common pump, which cannot be 
-done conveniently where the lower valve is retained ; becaufe it 
‘would be difficult to make the pifton in one barrel come ex~ 
aétly to the bottom, at the fame time that the pifton in the 
other touched as exactly at the top: it would, at leaft, require 
a-nicety in the workmanfhip, which would be troublefome to 
xXecute. ’ 

In this pump, the piftons do not move the whole'length of 
the barrels : there is'a horizontal feCtion ‘made in them, a little 
more than half way from the bottom, where the top-plates are 

Qqqg2 inferted 
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inferted. By this mean the pump is made.more convenient and 
fimple, as the head-of it is brought down: upon the top of the 
barrels, in the fame manner as in thecommon.air-pump. The 
barrels alfo ftand upon. the fame: plane with the receiver-plate ; 
and this plane is raifed high enough toadmit the common gage 
of thirty-two or three inches, to ftand under it, without any 
inconvenience.in working the pump, as the winch moves thro’ 


a fefs portion of an arch, at each ftroke, than it would if the- 


piftons moved the whole length of the barrels.. 

There is-alfo placed, between the barrels in this pump, on 
the crofs-piece over the valves, a gage to meafure the degree: 
of condenfation, having a free.communication with the valves, 
cock, &c. This gage is fo conftru€ted, that it will alfo ferve: 
to meafure: the rarefaction above the valves, when the.air is: 
worked off by the valve-pump. It confifts of a pedeftal, 
which forms a ciftern for the mercury, a hollow brafs pillar, 
and glafs tube, hermetically fealed at: one end, which moves 


up and down in the pillar, through a collar of leathers. The: 


dye of the pedeftal is. made of glafs, as well to held the quick~ 
filver, as to expofe its furface to view,.that it may be feen when. 
the open end of the tube is put down into it, or raifed out of 


it. The body of the pillar is. partly cut away to expofe the: 


tube to view. in. the fame manner.. 

If the pump be ufed as a condenfer, the degree of condenfa- 
tion is fhown by a fcale markedon one edge of the pillar : if it 
be ufed as an exhaufter, the degree of the rarefaction of the air, 
above the valves, is fhown by a fcale marked on the other edge: 
of the pillar. 

This gage will alfo ferve to fhow when the valves have done: 
playing, either with the weight of the atmofphere on them, 


er 





“4 
4 











a new-conftrutted Air-Pump. 509° 


or taken off. If we want to know when they ceafe opening, 
with the weight of the atmofphere on them, draw the pifton’ 
of the valve-pump up into its barrel, to prevent any air efcap~ 
ing through that valve ; in this fituation, work the great pump 
again, and if any.air pafles through the valves into the pipe, 
the gage will rife by condenfation. This condenfed air muft 
then be let out by opening the communication, atthe cock, 
with the outward air. By repeating this till the gage rifes no 
longer, we:may know the valves will open no more while the 
weight of the atmofphere lies on them ; and the’ rarefaction in’ 
the receiver can be carried no further.. When the weight of the 


atmofphere is to be removed, after conducting as in the former’ 


experiment, raifé the open end of the tube above the furface of 


the mercury, and’ then work the valve-pump, and the air will. 
be rarefied over tite valves, and in the tube, to the fame degree :° 


(we may fee when the valve of this pump has done playing by 
unfcrewing the cap that covers it)’ The open end of the tube is 
then to be immerfed into the mercury, and the great pump work- 
ed. The air which paffes thro’ the valves wilk then raife the gage’ 
by condenfation*: and thus, by alternately raifing and deprefiing’ 
the tube, and working the two pumps in their turns, we may’carry 
the rarefaction of the air in the receiver as faras the power of the’ 
pump will go. If one of Mr. Sweaton’s pear-gages be ufed in the 
receiver, ashe directs, the difference of the rarefaction, in the 
two experiments, may be known. A‘nd as the air above the valves 
may be rarefied to different degrees, we may know, by the two 
gages, what’ proportion: the rarefaction above the valves bears to 

the degree of excefs in the receiver. This condenfing gage can 
be taken off, and.a button fcrewed into the hole in its ftead, in 

any cafe wherein a greater degree of condenfation is required than 


the. 
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the glafs will bear.. When a glafs receiver is ufed,.this page 
may, be placed within it, where it will meafure any degree of 
condenfation the receiver will bear, without danger to. the 
gage : or the capacity of any receiver may be meafured by. this 
gage, before it is removed from. its place, by thowing how 
many ftrokes of the winch will throw.one atmofphere into the 
receiver ; then turning the cock, to prevent any air efcap- 
ing, change the gage for the button: when this is done, 
the degree of condenfation may be further meafured by the num- 
ber of ftrokes. 

As in cafes where great condenfation is required, there muft 
be a great deal of labour, and a great ftrain on the teeth of the 
wheel and pifton-rods, on account of the great.diameter of the 
piftons ; * to remedy this, I have fitted a condenfer, of a {mal- 
ler bore than the barrel of the great pump, to the ciftern of 
the valve-pump, tobe {crewed on occafionally ; by which the 
conden fation may.be finithed, inftead of the great pump. Or, to 
fave the work and expence of this condenfer, the valve-pump, 
if made a little larger, may be eafily fitted for the fame purpofe, 
by having a plate made to {crew into the bottom of the cylin- 
der, occafionally, with a valveon it, opening into the ciftern < 
a hole muft alfo be made to be opened, on the fame occafion, 
near the top of the cylinder, to let air in below the pifton, 
when this is drawn up above it. 

The common gage, which is generally placed under the re- 
ceiver-plate, in this pump, is placed in the front ; that it may 
be feen by the perfon who is working the pump, and that the 
plate may be left free for other ufes. 

The 
* In my pump, the piftons are two inches diameter ; fo that there will be about 


forty-eight pounds added to the refiftance in opening the,valves, for every atmal- 
phere throwa into the receixer. 
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The plate is fo fixed to the pipe, leading to the cock, that 
it may be taken off at pleafure, and ufed asa transferer ; or any 
tube, or apparatus, may be fixed to it, to perform fome experi- 
ments without removing it, which will fave trouble, and make 
lefs apparatus neceflary. 

The head of this pump is not divided, as the common one 
is, to diflodge the teeth of the wheel from the pifton-rods, 
when the pump is to be taken apart ; but is made whole, ex- 
cept a fmall piece in the back, where the wheel is let in ; 
which makes it much more convenient to remove the head, or 
place it on the barrels. The wheel is freed from the pifton- 


rods, when required, by pufhing it into the back part of the 


head ; and when it is drawn into its place and connected with 
them again, a button is {crewed into the focket of the axis be- 
hind, to keep it inits place. ‘This makes the head Iefs trouble- 
fome to remove : but its chief ufe is to diflodge the pifton-rods 
from the wheel, that they may be put down into the cifterns, 
when the pump is not in ufe, where they will ftand uncom- 
preffed, and retain their clafticity better than if kept in the 
barrels. In thefe cifterns they may alfo f{tand covered with oil, 
if neceffary, as they are large enough to admit of it. 

The principal joints of the pump are funk in fockets, that 
the leathers, which clofe them, may be covered with oil, to 
prevent leaking.* 


For convenience, the lovrer part of the punyp is fitted with 
drawers, to: contain. the apparatus. A door opens behind one 


range 


* This, P find, is very effettual' ; having never khown one of the joints, fecured 


im thispway,, toJeak,, though the pump has ftood féra longitime::: whereas a porte 
able. pump which I have, made by Mr. Nairne, London, has leaked, ana repeatedly 
been refitted with new-oiled leathers, in the fame time, 
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‘range, to a place referved the whole height, to get at the under 
part of the receiver-plate, and fix apparatus to it for fome ex- 
periments. In this place ftand the long tubes, and fuch tall 
glafles, belonging to the apparatus, as will not go into the 
drawers. The barrels, &c. of the pump.are covered with a 
cafe, or head, which keeps.them from duft and accident, when 
the pump is not in ufe. ‘The apparatus is fecured between fli- 
ders, &c. in the drawers, fo that the whole machine may be 
eafily removed, in one body, without. danger. 

Having given you this account.of the machine, I with, Sir, 
I could add to it, at this time, the refult by experiment, and 
inform you to what degree it will rarefy the air; but the want 
of a proper apparatus to meafure the rarefaction, prevents me. 

As we have no glafs-manufa&tory here, I fent to Europe for 
iny apparatus, about.twelve months fince : but, unluckily, this 
part, with fome others, have not yet been forwarded to me. 
As foon as I can fatisfy myfelf, I will let you know the refult. 
I have, at prefent, only a fmall tube of two-tenths inch bore, I 
accidentally met with, which I ufe asa common gage: but 
this will not determine the power of the pump. 

All I can fay of the inftrument at prefent is, that I find it 
much more convenient to ufe than one of the common fort : 
that it will exhauft a receiver much fooner, and keep in order 
much longer, for being made without valves, which muft de- 
pend on the fpring of the air to openthem. When a common 
pump, which I ‘have, ‘has been fitted up with valves, leathers, 
é&c. at the fame time with this ; the valves of the common 
pump have become too dry and ftiff to ufe, while this pump 
hhas continued in good order. I attribute this, in part, to the 
moifture which the valves on the top-plates receive from the 


piftons 
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piftons every time the pump is uféd ; the piftons being always 


kept moiftened with oil in the cifterns, where they ftand when 


the pump is not in ufe; and in part, to the power which the 


piftons have over thefe valves, by condenfing theair againft them. 
In the common pump, and in Mr. Smeaton’s, the valves, at the 
bottom of the barrels, can only be -opened by the {pring of the 
air acting againft them: but in this pump the valves are forced 
open, by raifing the piftons, and mutt, therefore, yield much 
longer to the power applied in this way. 

I mentioned above, that the piftons in this pump did not 
move the whole length of the barrels; but were interrupted by 
the plate, a little more than half way from the bottom, for con- 
‘venience : but on this conftruction, they may be made to move 
through the whole length, as in Mr. Smeaton’ s pump ; and 
‘then it will exhauft a receiver in half the ‘time that his will, if 
the capacity of each barrel in the two pumps be equal. And 
perhaps the air may be further rarefied by a pump on this con- 
ftruction without the valves, whofe barrels are of greater length 
than the barrels of my pump. For fince the pifton may be 
‘made to fit as well to the top of one barrel as another, if the 
length of the barrel, through which the pifton moves, be twelve 
inches inftead of fix, the vacancy, which is unavoidably left be~ 
tween the top-plateand the pifton, when the latter is'\drawn up 
to the former, will bear a lefs proportion to the capacity of the 
whole barrel. Suppofe, then, the valve on the top-plate will 
rife only till the air be expanded one hundred times in a barrel 
of fix inches length, becaufe this is the proportion which the 
vacancy bears to the capacity of the whole barrel, (the refiftance 
‘of the valve not being taken into the account) it will rife till the 
air is expanded two hundred times in a barrel of twelve inches 


Rrer length, 
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length, the diameters being the fame in both, becaufe the capa-- 
city of the barrel being doubled, the vacancy bears fo much lefs: 
proportion to it than to one of fix inches. And if the air can 
be rarefied in proportion to the difference between the vacancy 
and the capacity of the barrel, by lefiening this proportion, 
which, after having made the work to fit as well as poffible, is 
to be done by enlarging the capacity of the barrel, the power of 
the pump mutt be increafed. 

This, Sir, is reafoning from theory : butthefe circumftances, 
I think, ought to be confidered in the conftru€tion of an air- 
pump ; and experiment only muft determine how far an atten- 
tion to them may be ufeful. 

The rarefaction which a pump will produce, by experiment, 
may come very far fhort.of what it ought to do by the theory 
of its conftruction. If the common pump will, in experiment, 
rarefy the air only one hundred times, when in its beft ftate, and 
Mr. Smeaton’s, by conftruéction, in duplicate proportion to this, 
it ought to go to ten thoufand; every thing being fuppofed per- 
fect : but in its beft ftate, Mr. Smeaton’s pump will only rarefy 
the air about one thoufand times; fo that the nine-tenths 
which it falls fhort of what it ought to do by theory, is to be 
attributed either to the imperfection of the machine alone, or to 
the nature of the air, in. not permitting the rarefaction to go fur- 
ther than one thoufand times, or both thefe caufes together. 
The way to prove how far this is owing to the air itfelf, is by 
making a machine, which, in theory, will carry the rarefaction 
further. A pump conftructed without the valves, as mine is, 
ought to rarefy the air in duplicate proportion of what Mr. 


Smeaton’s fhould do by theory, and in quadruplicate proportion 
of the common pump, which would be one hundred million, 


allowing 





® 
deg 








IODA NR MELEE EIN, Joy ib 5 


— 7 
od th 


a new-confiructed Air-Pump. 51s 


allowing the common one to rarefy the air one hundred times. 
Nothing like this, however, is to be expected, fince we fee Mr. 
Smeaton’s pump, in experiment, falls fo far fhort of the theory. 
But fuppofing my pump to rarefy the air in duplicate propor- 
tion of what Mr. Smeaton’s does by experiment, this would 
carry the rarefaction to one million times: and whatever it falls 
fhort of this, muft be attributed either to the imperfection of 
the machine, or the nature of the air, or both together : or if 
this pump fhould rarefy the air only to the fame degree with 
Mr. Smeaton’s, fince by conftruction it ought to go fo much 
further, will it not afcertain to us, in a direct line, that the na- 
ture of the air does not admit of being further rarefied by a 
pump; and that this is the reafon why Mr. Smeaton’s pump, 
in experiment, fell fo far fhort of the theory ? If this fhould be 
the cafe, will it not be a confirmation that the power of mecha- 
nifm is not wanting to produce a much greater rarefaétion in 
the receiver, where no body acts immediately upon the air to ex- 
pel it, and from which place it can only be induced to come, 
by making room for its expanfion into fome other ? I hope, in 
a little time, to be able to inform you what the refult is by ex- 
periment, and to what degree this pump will exhauft the re- 
ceiver. 
IT am, &c. 
JOHN PRINCE. 


Rrr2 AN 


Nore. Since this letter was communicated, I have feen,inthe67thvol. of the Phi- 
lofophical Tranfactions, an account of fome experiments made by Mr. Nairne, with a 
pump cenftruéted on Mr. Smeaton’s principle : from which it appears that Mr. Smea- 
ton was deceived with refpeét to the rarefaction in his receiver, as indicated by the 
pear-gage 5 and that the greateft power of the pump, when the experiment was pro- 


perly made, would carry the rarefaction in the receiver only to fix hundred, initead 
of 
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An EXPLANATION or tue PLATES. 


PLATE IV. Fig. 1. A view of the pump fhut up, when: 
not in ufe ; appearing through a glafs window, as fhewn by the 
pricked lines. 

Fig. 2. A view of the pump when opened and uncovered 
for experiments. 


Fig. 3 A perpendicular fection of one of the barrels, the: 


two cifterns, condenfing gage, &c. where A.B reprefents the 
barrel : C D the ciftern.on which it ftands ; aaaa. the leathered 
joint, funk into a focket, and buried in oil :.E F is the pifton ; the 
cylindrical rod paffing througha collar of leathers, G G,,in the box 
HI. K fhows the place of thevalve on the top-plate K L, cover- 


ed by the crofs-piece M M, into which the pipe-O O is foldered ;. 
that conveys the air. from the valves to the duct going under the: 


valve-pump, as may be feen in plate V. fig. 1. 0 is part of the 
faid duct ; fp is the joint funk into a focket in the cro{s-piece 
P P, which. conneéts the cifterns and has a duét through it lead- 
ingtothem. Into thisdu¢t open the ducts g and r, the firft lead- 


ing to the gage in front of the pump, the other to the cock and 
receiver, . 


of one thoufand times. By an account of Mr. Coqwallo’s, in the 73d vol. of the Phi- 
lofophical Tranfactions, I find an improvement made in Mr. Smeaton’s pump, by 
Mr, Haas, inftrument-maker. He has contrived to open the valve at the bottom of 
the barrel independent of the {pring of the air underneath ; and by this improve. 
ment he has increafed the power of the pump to one thoufand times. This experi- 
ment is a confirmation of what is to be expected from the removal of the valve in 
my pump, which is done with greater fimplicity, a: Mr. Haas’s contrivance is com- 
plex, confifting of a ring lying at the bottom of the barrel, to which ring the valve 
is faftened ; this ring israifed by a pedal, connected with two wires moving through 
two collars of leathers, and is depreffed by a fpiral fpring contained in a focket, the 
whole being fixed under the barrel of the pump: But he has done nothing to re- 
move the refiftance from the valve in the pifton, nor the weight of the atmofphere 
from of the valve onthe top-plate. 
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The other barrel is left out of the figure, to fhow fome of the 
parts more diftinctly ; except QQ, which is the top of the 
barrel retained and brought down out of its place, to fhow the 
top-plate, that fhuts up the barrel, feparated from the box, 
which contains the collar of leathers. S fhows one of the holes 
in the plate over which the valve lies, and which is covered by 
R in the crofs-piece. VV is the pifton fhowing the valve 
open on the top, which is to prevent labour when the pump 
condenfes. W X is the ciftern, in which is more diftinétly 
feen the fhoulder for the leather which clofes the joint between 
this and the barrel, and alfo the focket in which the oil lies 
over the leather. Y Z is the condenfing gage, with the ori- 
fice of the tube raifed above the furface of the quick-filver. ¢ ¢ 
is the collar of leathers, through which the glafs tube moves.. 
7 is a {mall pipe coming up through the guick-filver to make a 
communication between the valves and the gage.. 

Fig. 4. is a view of the upper furface of the top-plate which 
clofes the barrel, being foldered into it, fhowing the place of 
the valve over the three {mall holes, one of which only can be 
feen at S, in fig. 3. 7 

Plate V. fig. 1. is a Perpendicplar fection of the bottom- 
piece, pipes, valve- -pump, cock, &c. at right angles with the 
other fection, fig. 3. pl. IV. ABis the pipe between the bar- 


rels, as epcelceat in plate IV. The button 0 0 is here {crewed 


into the top inftead of the gaze. CD i is the valve- -pump and. 


its ciftern, e the place of the valve under the cap. EF the 
cock, fhowing the duc through it leading to the atmofphere. 
G H the pipe leading from it to the ftem of the receiver-plate, 
in which is the cock I, to fhut up the due when the plate is 
ufed as atransferer. KK _ is the plate. L a piece to fhut up 
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the hole into which tubes, &c. are occafionally {crewed to per- 
form experiments without removing the plate: the pricked 
line at O fhows the place of the {crew which prefles the plate 
againft the pipe: P Q_the pipe and common gage ftanding in 
front of the pump. 

Fig. 2. is a horizontal fection of the cock and pieces, contain- 
ing the ducts leading from it to the receiver, the cifterns, and 
the valves on the top of the barrels. AB the duct connecting 
the cifterns together. CD the duct leading from the cifterns 
to the cock. GH the dud leading from the cock, through 
the pipe A B, (fig. 1.) to the valves. DE the duct through 
the cock, which coccafionally conneéts the two laft-mentioned 
ducts with the duct E'F, leading from the cock to the receiver. 
I the duc in the cock leading to the atmofphere, which, when 
connected with the duct at D, lets the air into the cifterns and 
barrels for condenfation ; the other duct through the cock at 
the fame time connecting H and E. This duct alfo, when 
connected with E, reftores the equilibrium in the receiver. 
KL is part of the duct leading from the cifterns to the gage. 
The pricked circles fhow the places of the pipe and valve- 
pump on the piece, and r the place where the air enters the 


valve-pump from the duc G H, and is thrown into the atmof- 
phere, when the pump exhaufts. 


Fig. 3. fhows the under furface of the boxes, which contain 
the collars of leathers, with the crofs-piece, whieh connects 
them together, having a duct through it, as reprefented by the 
pricked line, through which the air pafles from the valves to 


the pipe: this fig. is defigned chiefly to fhow the places in 
which the valves play, as at I. 


Fig. 
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Fig. 4. is a fide view of the pump, fhowing the fituation of 
the valve-pump and handle of the cock ; where A is the pump, 
and B the handle. 

Fig. 5. is the top-plate which fcrews the key of the cock 
into its fhell, and keeps it tight: the upper furface of it is 
marked with directions to turn the key fo as to produce the 
effect defired: for when the mark on the key agrees with the 
mark on the plate, the pump exhaufts, and fo of the reft. 
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XXVIII. A Defcription of a Pump-Engine, or an Apparatus 
to be added to a common Pump, to anfwer the Purpofe of a 
Fire-Engine ; invented by Mr. BENJAMIN DEARBORN: 
Extvatted from his Letters to the How. JAmMrs Bowpo1n, 
E/y;. Préfident : coimmtunicated by the Prefident. ; 


in a Portfmouth, November 5, 1781. 
SIR, 
HAVE fpent fome time in inventing the pump-engine, a 
model of which I have forwarded herewith. This engine 

is defcribed as follows. 

Plate VI. Fig. 3. ABCD reprefents a pump in the 
form of a common fhip-pump. E its fpout. F a ftopper. 
D d isa plank cap, fitted with leather under it to the pump, 
and {crewed down by the fcrews a4; having a hole in the 
center for the {pear of the pump to pafs through, round which 
a leather collar is made, as c.g is.a nut forthe fcrew 4. 4 is 
a {quare piece of wood, nailed acrofs one end of the cap, the 
{crew a pafling through it and the cap ; through this piece and 
the cap a hole is made, communicating with the bore of the 
pump. G G is a wooden tube (of any required length or num- 
ber of joints) made fquare at the lower end, and hollowed to 
receive the cock, the upper end being made with a nice fhoul- 
der. ¢ is a wooden cock, which opens or fhuts the communi- 
cation between the pump and the tube, having a handle on the 
oppofite fide, with a lock if neceflary. 4 4 are ferrules to pre- 
vent the tube from fplitting. H H are braces, each of which 
muft have another crofiing it as nearly at right angles as may 
be. 727 are irons in the form of a ftaple, going round the tube 
and through the braces, having holes in their ends for fore- 


Jocks. KL MN isa head made of five pieces of wood, viz. 
kimn 
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kd mn, a {quare piece, with a hole in the lower end, to receive 
the end of the tube, and refts on the fhoulder 9 p ; on the lower 
end of this head a leather is nailed, having a hole in its centre 
fimilar to the hole in the wood; another leather of the fame 
ferm is put on the top of the tube, and a circle of ‘thin plate- 
brafs between them ; the two leathers -and the brafs being 
prefled between the lower end of the head and the fhoulder of 
the tube ; their edges are reprefented by of. KN and LM 
are the edges of two pieces of plank which are as wide as the 
head, and nailed faft to it, each of them having a tennon going 
through a mortice in the end of the piece O P ; each tenon has 
a hole for a forelock at gg. OP isa piece of plank as wide 
as the fides, having a hole in its centre through which the tube 
paffes, and a mortice on each end for the tennons to pafs through. 
NM isacap. rr are two pieces nailed on the fide of the 
tube, with a ‘truck in the lower end of each, to leffen the frics 
tion of the head in its horizontal revolution. g q are forelocks 
to wedge the head down,-and prevent the water from finding a 
paffage out at the joint of. Q R is a wooden conductor ; the 
end Q being folid, the end R_ bored with a {mall auger, s is a 
bolt going through the conductor and head, fecured on the back 
with a forelock or nut ; this bolt is round near the head and 
fquare in the middle. +¢ « wx is a piece of iron or brafs to pre- 
vent the head of the bolt from wearing into the wood. SS are 
ropes to direct the conductor. 

Fig. 4. is the head without the conductor; @dcd is a 
thick brafs plate perforated to prevent dirt from cloging the con- 
duétor, and nailed with leather under it to the head. The 
{quare hole in the centre is made to the fize of the bolt, and 
prevents it from turning. ‘The conductor has a hollow cut 
S{f 
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round. the bolt.on. the infide, as large:as the circle of holes ire 
the brafs, round which hollow on. the face of the conduétor, .2: 
leather is nailed. which. plays:on the margin of the brafs plate, 
when the conductor turns. 


I have raifed a tube of 30 feet on my pump; but the:feverity: 


of the feafon prevents my compleating it; having fo far executed 
it only, as.for one perfon to work at the brake; I can myfelf 


throw water on the top of a neighbouring building, the neareft 
part of which is. 37 feet.from.the: pump, and between, 30 and: 


40. feet high,. 
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XXVHI. A Defeription of a Pire-Engine of anew Conpirar- 
tion, by thefame. “Extraéted from a-Letter ‘to the fame. 


Portfmouth, ‘fanuary 28, 1782. 
$ i 2. | 


AVING conftru&ted a model ‘of a portable fire-engine, 
on the fame principles as the pump-engine, I do myfelf 
the honour to forward you a defcription of it. 

Plate VI. Fig. 1. ABand CD arethe edges of two planks, 
‘confined together by four bolts. @é4¢d aretwo cylindrical bar- 
rels : in each of thefe barrels a pifton with.a valve 4s faftened.to 
the fpear e, and is moved up-and down alternately by the mo- 
tion of the arms E E. Under each barrel a hole is made through 
the plank A B, and covered with a valve. EE are arms hung 
on the common centre # Arms parallel to thefe are on the op- 
pofite fide. gis the end of a-handle which is faftened acrofs 
the ends of the arms. A bolt at 4 goes acrofs from arm to.arm'; 
to this bolt the piece 7 & is faftened, and plays upon it; the 
lower end of this piece is faftened to the top of the fpear e¢, 
G// isa ftandard to fupport the arms; another. anfwering to 
iton the oppofite fide, both being: notched into the edges of the 
planks, are fufficiently fecured by one bolt going through them 
at /, and having a nut or forelock on the oppofite fide. HI HI 

are {quare braces, which anfwer the purpofe of ducts, through 
which the water afcends from the barrels through the plank at 
m. KL KLare irons in the form of a ftaple to confine the 
‘braces; the lower ends of thefe irons meet, and are fecured 
with one bolt going through ‘them and MN 20, which isa 
piece going up through a mortice in the centre of the planks ; 
this piece is {quare from the lower end upward as high as the 
top of the braces ; from thence to the top it is cylindrical ; the 
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upper end being bored hollow, far enough down to communi- 
cate with the braces. O P is-an ironring going round the tube, 
having two fhanks going up through the head, with {crews on. 
the'top at pg. rs is a ferrule nailed round the tube. The 
head-and pipe are fo nearly fimilar to thofe of the pump-engine 
that they need’ no further deféription. 

Fig. 2. is the fame engine; the arms. and ftandards being 
taken off to give a more intelligible defcription of the mode of 
fecuring the braces, which is effectually done by one wedge 
driven into the mortice a, under the upper plank. 4 isa hole 
for the bolt to pafs through which fecures the ftandards. In 
this figure a fide view of the head is given, with the pipe in 2 
perpendicular direction. 

The work is confined within a box fet on wheels as com- 
mon. The whole is made of wood except the fpears of the 
pumps and a few bolts, &c. This model throws water about 
the fame diftance as the miniature pump-engine, the pumps be- 
ing of the fame bore. Engines on this conftruction may be 
made in any place where a common pump can; and the infide 
work will not be more than one quarter the coft of thofe on the 
ufual conftruction ; and the labour of working them will (as 
I conceive) be much lefs than in the others ; thefe confidera- 
tions may perhaps recommend them to fome attention.. 
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XXIX. Odfervations upon the Art of making Steel. By the 
| Reverend DANIEL LITTLE, F. A. A. 


S fteel is an article of commerce, and of great ufe both in 

the arts, manufactures and hufbandry of every nation ; 
and as we have the beft of iron already manufactured in. America, 
it is thought that the manufacturing of fteeh of a:good.quality, 
deferves the attention and encouragement of thofe:who with the 
welfare of the United States. What time I could redeem from 
other neceffary bufinefs for feveral years paft, has been employed 
in fuch difquifitions and experiments, as might tend to facilitate 
the art of making fteel, and others near akin to it.. 

Thofe writers upon the fubject which I have met with tell us, 
that the principal difference between.iron and fteel confifts in 
this, That the latter is combined. with a greater quantity of 
phlogifton than the former... Phlogifton exifts in all inflamma- 
ble fubftances, and. in fome that are not inflammable. . Char- 


coal, and the. coals of bones, horns and hoofs of animals, have - 


been ufed as fit fubftances for communicating phlogifton to 
iron in making {fteel.. 
Steel is fometimes made by fufion of ore’ or pig-iron.. The 


method is.fimilar to that of reducing pig-iron to.malleable iron, . 


with this difference, that as fteel requires more phlogifton than 
is neceflary to iron, all the means muft be made ufe of that are 
capable of introducing into the iron a great deal of phlogifton ; 
that is, by keeping it, while in fufion, encompafled with an 
abundance of charcoal, &c.. 

The other method of making fteel is by cementation, as it .is 
called ; that, is, to convert bar-iron into fteel ; which is done 
by.a cement made of thofe fubftances which contain the greateft 
quantity of phlogifton: Put the bar-iron with this cement in- 
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to a.veflel that will bear a ftrong fire.; lute on .a clofe cover,,to 
as to prevent the cement taking flame and confuming ; put the 
veffel ina furnace where the bars may be kept red-hot till they 
are converted into fteel, which -will bein .a:ionger or fhorter 
time, according to the bignefs of the bars, and the quaatity.o 
-cement. 3 

This latter method has chiefly.engaged my attention, which 
method is pretty well known in fome parts of America, and, for 
many years paft, fteel has been made by it in feveral of the 
United States. Yet, fo far as I ‘have been informed, it has ge- 
nerally beea of an inferior quality, and very little ufed for edge 
tools, which I fuppofed could not arife from the quality of the 
iron, for we have the greateft variety, and the beft fort, in many 
parts of the country. I then conjectured there might-be found 
fume other inflammable fubftance for a-cement, which, if pro- 
perly applied, would impregnate the iron with phlogifton more 
advantageoufly. And, after many experiments, I found a parti- 
cular marine plant that requires no other preparation but drying 
and pulverizing, and is commonly known by the name of rock- 
weed, or rock-ware, and is in the greateft plenty on our rocky 
fhores, coves, creeks and harbours of the fea. In making fome 
experiments upon this plant for a flux powder, a {mall bit of 
iron was put into a crucible, and filled with the faid cement ; 
and, very unexpectedly, after it had been in a little more than a 
cherry heat for five or fix hours, it was converted into fteel, 
which gave me the firft hint of its ufe in making fteel; fince 
which I have had repeated experience of its excellency for the 
fame purpofe. 

It needs no other preparation than to be cut off from the rocks 
with a fcythe or fickle, fpread on the dry land ’till the rains have 
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wafhed off the greater part of the fea-falt, then dried and pulve- 


rized, then ufed as other cements ‘ate in making fteel : or, inftead’ 


of wathing off the fea-falt, it is better for fome particular kinds 
of iron, to néutralize it by adding a fixed alkali. 

To two parts of the plant well dried and pulverized, add one 
part of good wood-afhes ; mix together and moiften the whole 
with water or rather urine to the confiftence of a very thick 
pafte. 

It is well known that in every new art, and in perfecting old 
ones, many unforefeen difficulties arife, and fometimes confi- 
derable fortunes have been {pent before the manufacturer or the 
public have been much benefited. And fince honeft, but too 
credulous minds‘are often deceived by uncertain proof, and being 


willing to fatisfy myfelf and others, by-a better teftimony, than, 


my own, I engaged a* gentleman of ability in the fteel way for 


mary years, whofe furnace was’ complete and large, to make ex-. - 


periments upon my new difcovered fubftance for a cement, who 
has written me, that ‘ this fteel is preferable to any he had ever 
made before.” After all, I fuppofe different modes of prepara- 
tion and further experiments will more fully afcertain its utility. 


The matter of the furnace muit be of fuch fubftances as wil]: 
endure a ftrong fire without fufion. ~ Afbeftos has been ufed to. 


advantage, but a fufliciency oftitvisenat found in many places. 
Pipe-clay with one third part of‘pond-fand, or, which is better, 


white ftones. free from grit, well Burnt, and pulverized, inftead. 


ot fand, fome {pecies of flate and tale may be ufed with pipe- 
clay for furnaces and crucibles. 

The cheft or interior part of the-furnace, for depofiting the 
cement and bars of iron, muft be covered fo clofe that the in- 
flammable fubftance within may not be confumed, but changed 

like 
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like wood in a coal-kiln. The iron to be chofen of the beft 
quality ; tts toughnefs and malleability are marks of choice. 

Of the ore of iron.—This is often difcovered by the magnet, 
but a great part of the beft ore is that which the magnet will not 
attract, as’ Linnaeus and Macquer juftly obferve. When in that 
ftate it often refembles the ruft or calx of iron: Many tuns of 
which are .brought to the iron-works in this neighbourhood, 
from which the beft of iron is made. In its natural ftate the 
beft magnetic bar will not attract the {malleft particle ; but when 
roafted with charcoal it becomes magnetic. This method of 
knowing whether any earth or ftones contain the true ore of 
iron, may be of ufe to difcover new bodies or beds ofore. The 
reduction of metals, or reftoring them to their metalic ftatefrom 
thejr calces, by combining them with the inflammable princi- 
ple in the application of charcoal, may fufficiently fhow the ef- 
ficacy of the above method for the difcovery of the earth of iron 
in thofe fubftances on which the magnet has no effect. 
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1. An Account of the Horn-Diftemper in Cattle, with Obfer= 
vations on that Difeafe. By the Hon. Corton Turts, 
M.D. F.A.A. and M.S. Ina letter to the Rev. Joseru 
WILLARD, Cor. Sec. A.A. 


EAST S of the foreft, guided by the ditates of nature, 

and uncontrouled by man in their food, air, exercife and 
reft, are feldom affected with any difeafe, whilft in almoft all 
countries, the domeftic kind, that are more immediately under 
the government of man, are fubject to a variety. 

Scarcely an inftance in this country of réigning ficknefs 
among tame or wild beafts, has been noted by its hiftorians ; 
and it is within thirty years that we have heard much of epi- 
demic difeafes among either. 

About twenty-five years paft an epidemic diftemper prevailed 
among dogs, and occafioned a great mortality. In 1 768 horfes 
were generally affected with a diforder of the head and throat, 
which proved fatal to many, and much injured the ferviceable- 
nefs of thofe that furvived. About the year 1770, there 
were fome inftances of the rabies canina ; happily but few dogs 
were affected, and but few perfons were bit ; their rage princi- 
pally fellupon fwine. In 1771, a mortal diftemper prevailed 
among foxes, and greatly reduced their numbers ; about this 
Ttt time 
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time, or not long after, a diftemper appeared among neat cattle, 
which deftroyed many, and has continued to this day. The 


diftempers that befel thefe feyeral kinds, of animals, were faid 
not to have been known in the country before, more efpecially 
that which has affected neat cattle, and which has generally been 
confidered as a new difeafe : Some, however, have fuppofed it 
to be the fame, which from time to time has made ravages in 
Europe, and more efpecially in England, Whether it was ever 
known there is uncertain. It evidently differs from thofe which 
Englifh writers have mentioned as proving fatal to their cattle. 
The compilers of the complete body of hufbandry, republithed 
in 1768, make no mention of this diforder, though they have 
treated largely of the diforders of horn-cattle ; thofe that have 
been more efpecially prevalent, and haye proved mortal, they 
have defcribed under the names of gargi/, garget and murrain, 
and as attended with external {wellings, inflammations, eruptions, 
and contagion, and add, that ‘* the murrai is the~ diftemper 
now, and of many late years, fo fatal among the horn-cattle.” 
In 1757, Daniel Peter Layard, M. D. F.R. 8. publithed a 
particular account of the nature, caufes and cure of the diftem- 
per then among the horn-cattle in England, He confiders it 
as an eruptive difeafe, in the feveral ftages, progrefs and effects of 
it, exactly the fame with the fmall-pox, and earneftly recom- 
mends inoculation. None of the external {wellings, eruptions 
or contagion, characteriftic of thefe diforders, and to which 
{wine and fheep, as well as neat cattle of all ages and kinds, are 
incident, are peculiar to this diforder. It is commonly called 
the horn-diftemper : Cows are more efpecially fubje&t to it ; 


oxen but feldom,—bulls are faid to be exempt from it, alfo 
fteers and heifers under three years of age. It is a difeafe that 
affects 
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affects the internal fubftance of the horn, commonly called the 
pith, infenfibly waftes it, and leaves the horn hollow. The pith 
is afpongy bone, whofe cells are filled with an unctuous matter ; 
it is furnifhed with a great number of {mall blood vefiels, is 
overfpread with a thin membrane, and appears to be united by 
future to the bones of the head, and is projected to a point. 
In a healthy beaft it fills up the cavity of the horn, the horn 
itfelf being a fheath or cafe giving firmnefs, and the whole ferv- 
ing as a weapon of defence. 

This fpongy bone, in the horn diftemper, is fometimes partly 
and fometimes entirely wafted. The horn loofes its natural 
heat, and a degree of coldnefs is evident upon handling it ; 
when it is only in one horn, (which is often the cafe) a mani- 
feft difference between the one and the other will be perceived, 
and in all cafes a want of natural heat will be apparent ; wher- 
ever this is found, there is no room to doubt of the difordet’s 
being prefent; yet it is feldom fufpected withoat a particular 
acquaintance with other fymptoms that commonly attend this 
diftemper, and for want of knowing thefe, the farmer has often 
loft his cattle, not even fufpecting the evil. 

Thefe fymptoms are a dulnefs in the countenance of the beatt, 
a fluggifhnefs in moving, a heavinefs of the eyes, a failure of ap- 
petite, an inclination te lay down, an averfion to rife, and, when 
accompanied with an inflammation of the brain, a giddinefs and 
frequent toffing of the head ; befides thefe the limbs are fome- 
times affected with ftiffnefs like a rheumatifm, and in cows the 
milk often fails, the udder is hard, and in almoft all cafes there is 
a fadden wafting of the flefh. 

As foon as the diforder is difcovered, an opening into the dif- 
eafed horn {hould be immediately made, which may be done 
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with a twenty-penny-nail gimblet, in a part of the horn which 
might be fuppofed to be moft favourable for a difeharge ; it is 
moft prudent to bore, at firft, two or three inches above the 
-head ; if it is found hollow, and the gimblet pafies through. to 
the eppofite fide without refiftance, and no blood difcharges 
from the aperture, it may be beft to bore {till lower, and as near 
the head as it fhall be judged that the hollownefsextends. This 
opening is aneceflary meafure, and often gives immediate re- 
licf. Care muft be taken to keep it clear, as it is apt to be clog- 
ged by a thin fluid that gradually ouzes out and fills up the paf- 
fage. Some have practifed fawing off the horn, but from the 
beft obfervations it does not fucceed better than boring. 

In autumn, 1774, on a farm not far from my houfe, I had 
four cows feized with this diftemper in the {pace of a fortnight, 
the firft, an old cow, was affeCted with ftiffnefS in her hind 
parts, her milk failed, her udder was hard and f{welled, her eyes 
heavy, and her flefh fuddenly wafted. My tenant requefted me 
to view her, upon an apprehenfion that fhe had met with fome 
hurt. At this time the diforder was not much known among 
us ; fortunately a perfon fell in my way who had feen a fimilar 
inftance, and upon relating the cafe, he fuggetted that it was the 
horn diftemper, and upon examining her horns, one of them 
was found to be cold, and was immediately bored with a gim- 
blet, which paffed through to the oppofite fide without refift- 
ance, and no difcharge followed ; finding the horn hollow, I was 
led to think that the bones below were carious, and immedi- 
ately made a mixture of rum and honey, with the addition of 
fome tinéture of myrrh and aloes, and fyringed the horn ; the 
injected liquor was foon difcharged at her nofe, tinged with 
blood ; this was repeated feveral times, daily, and the injected 

liquor 
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liquor continued to run off through the nofe for two or three 
days ; at length it ceafed to pafs that way.—Emollient fomenta- 
tions were applied to her bag—thefe were the only applications. — 
The cow in a few days fhewed figns of recovery, but did not 
regain her flefh for feveral months. A fecond and third cow 
were taken ill ; the diferder being early difcovered, their horns 
bored and fyrringed feveral times, they foon recovered. A fourth 
cow, about four years old, was obferved, in the morning, to 
-have the diforder, her horns were bored and fyringed, her tail* 
cut for the purpofe of bleeding, and from fufpicion of defect in 
it; by nine o’clock fhe was fcarce able to ftand, at noon fhe was 
unable to rife, her head was very hot, her eyes dull, and fhe 
groaned as if in great pain ; towards night fhe appeared as if near 
expiring, her eyes were unmoved at being touched, and the 
luftre of them entirely gone, fome degree of coldnefs, and a uni- 
verfal convulfion attended her; under thefe circumftances, I di- 
rected my tenant to take one ounce of powdered muftard-feed, 
to. fimmer it in a quart of milk, and add thereto one gill of mo- 
laffes, the whole to be given immediately, afterwards to cover 
her over thick with ftraw,—this was foon done. In this ftate 
fhe was left in the evening ; before morning fhe had efcaped 
from her ftraw, and was feeding in the field. She recovered 
without any further application. 

In the fpring of 1779, another cow, of four years old,. was 
feized ; fhe was obferved in the morning to refufe her food, her 
eyes were heavy, fhe hung down her head and manifefted an un- 
healthy countenance ; the diforder was fufpected, her horns ex- 


amined ; 
* Neat cattle are fubject to a diforder commonly called the tail ficknefs, which 
isa wafting of the bony fubftance of the tail, and if not cut off or dilated as far as 
the defect reaches, often proves fatal. It frequently accompanies the horn dif- 
temper, | 
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amined ; one of them felt cold, was bored, fond ‘hdllow, and 
fyringed ; through the day fhe was giddy, toffing her head back- 
ward and forward, frequently groaned as if in ‘great pain, and 
upon rubbing her forehead fhewed figns of eafe, her ftrength was 
not much diminifhed, her natural evacuations by ftool and urine 
were free ; however, fhe died the next morning ; and, according 
to the information of my tenant, upon opening the body, the 
vifcera were all found, no’mark of diforder was feen there ; but 
upon opening her head, the brains appeared of an unnatural co- 
lour, and, by his account, tendime to a mortification. 

From the number of cows feized with this diftemper in the 
{pace of a fortnight, as before mentioned, a fafpicion arofe that 
the diftemper was infeCtious ; time, however, has fhewn that it 
is not fo, at leaft in any great degree, for it frequently happens, 
that among many cattle herding together, one of them fhall have 
the diftemper and the other remain in perfect health. 

It appears from the firft recited cafe, that the injected liquor 
had a free paffage from the horn to the nofe; yet, previous to 
the boring of the horn, there was no vifible difcharge at the 
nofe of the wafted fubftance, or of any other matter, nor has 
there been in any other inftance that I have heard of. As there 
appears no external difcharge of the wafted bone, it muft pro- 
bably lodge in the cavities of the head, and, in procefs of time, 
affect the brain ; or the matter may be fubtilized to a great de- 
gree, and be drawn into the circulations. It feems furprifing 
that fo large a portion of bone as that which fills up the horn 
fhould be deftroyed, and the beaft manifeft no more complaints 
than are commonly obferved ; for the whole fubftance is gene- 
rally loft, before the complaints rife fo high as to excite the no- 
tice of the farmer, To account for this, may it not be fup- 
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pofed, that the mortification or diffolution of the pith is attend- 
ed with a degree of infenfibility, and that the diftrefs difcovered 
does not exift in any great degree until the brain is in fome mea- 
{ure affected, or the matter is abforbed, and injures the habit.in 
general ? 

Air-bubbles are continually forming at the orifice, through 
which the thin fluid ouzes after the horn is bored. This indi- 
cates an internal fermentation, and it is not improbable that. pu- 
trid matter of fome kind or other may have given rife to it. 
The matter may at firft be formed on the periofteum, and en- 
tering into the interftices of the bone, may diffolve the oily fub- 
ftance, and form a fluid fo putrid and corrofive as to diflolve 
even the bone itfelf ; upon this fuppofition, the air within be- 
coming putrid and confined by the heat of the parts, will be 
largely expanded, from whence a great degree of compreffion 
upon the furrounding parts muft enfue ; its effects at firft may 
be fmall, after a while greater ; at firft producing no great dif- 
trefs, after a while fome pain, but not fuflicient to produce fuch 
uneafy fenfations as to be noticed ; but when the bone is entirely 
wafted and the putrid air much increafed, and the compreffion 
become great, the tender veffels of the head mutt feel the force 
of it; the humors alfo may be highly acrimonious, and _pro- 
duce a general irritation. But from that fenfible relief that an 
opening into the horn gives the beaft, it is more than probable 
that the diftrefs difcovered arifes from compreffion, rather than 
from an effect produced on the blood and juices ; for, in fome 
inftances, the beaft is almoft inftantly relieved by making an 
opening into the horn. 

The pafling of liquors from the horn to the nofe, as in the 
cafe firft mentioned, may perhaps be confidered as an objection 
againft 
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againft the compreflion fuppofed ; but it is to be noted, that 
though there was a communication between the horn and the 
nofe in this cafe, yet it does not appear that there was any in 
divers other inftances, and in this alfo after feveral days. 

From late obfervations I am led to conclude, that inje€tions 
are in general unneceflary ; that when the diftemper is early dif- 
covered, no more is required than a proper opening into the horn, 
keeping it fufficiently clear for the admiffion of frefh air, the re- 
moval of the compreffion, and the difcharge of floating matter. 
But when the diftemper has communicated its effects to the 
brain, fo as to produce a high degree of inflammation, it is much 
to be doubted whether any method will fucceed. 
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Il. Cafe of a remarkably large Tumour, found in the Cavity 
of the Abdomen. By Josuua FisueEr, F.A.A. and M.S. 


HE fubject of the following memoir, was a woman of 

{trong habit, rather {pare than grofs, and of an active dif- 
pofition. She lived ina married ftate from early life, but ne- 
ver had a child ; was not peculiarly fubjeét to any diforder, ex- 
cept fome florid cutaneous eruptions, till at about the ufual time 
of life the catamenia ceafed. Soon after that period fhe became 
fenfible of an unufual fullnefs in the abdomen, which continu- 
ed almoft imperceptibly increafing, without any difagreeable 
fymptoms, till fhe was near fixty years old, about two years 
before her death. She then complained of a pain in the left 
hypochondriac region, which became fenfibly tumefied ; the 
pain and diftenfion from thence increafed, and fpread over the 
whole abdomen. 


I firft faw her between four and five months before her 
death ; I found the abdomen very large and tenfe, efpecially on 
the left fide, which was the moft painful : the veflels in her 
head and arms, were full and turgid, while an inanition had 
taken place in the lower extremities, with a variety of fymp- 
toms arifing from an unequal diftribution of the circulating 
fluids and nervous influence. But the immediate caufe of her 
principal complaints was an inflammation, which appeared to 
be feated forward of the rectum ; although {carcely any part of 
the abdomen was exempt from attacks of the moft excruciating 
pain atintervals, yet the lower and pofterior parts were principally 
affected; and while a fuppuration was forming (which had pro- 
bably taken place feveral times before I faw her) the pain dart- 
ed a little backward and downward, and terminated in the 

Uudu rectum, 
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rectum, by which a quantity of bloody pus was, at length, dif- 
charged. Her bowels were generally conftipated, and when: 
the fymptoms were the moft fevere, the difcharge of urine was 
fmall, and attended with pain. 

The principal medicines that F made ufe of, were bau/}. felin. 
O/: Ricin: with anodynes p.r.n. In the {pace of a few weeks, 
the fymptems of inflammation difappeared, the fecretions and 
excretions became free, and by the ufé of the bark and’ gentle 
exercife, fhe recovered a confiderable deerce of ftrength, the 
{ymptoms arifing. merely from. diftenfion and compreflion be- 
ing very tolerable. This truce lafted about two months: 2 
fudden fuppreffion. of perfpiration was followed by a return of 
her complaints with redoubled violence, and fome paralytic 
fymptoms. On the twelfth day of herrelapfe, fhe difcharged a 
confiderable quantity of purulent matter, intermixed with fome 
blood and foeces, but without any relief, and fhe died on the 
fourteenth. In her laft ftruggles, which were very violent,. 
the difcharged (probably per vaginam) a quantity of darkifh 
water, refembling high-colour’d urine, amounting, by eftima- 
tion, to.at leaft two gallons. This difcharge confiderably re- 
duced the bulk of the abdomen, efpecially of the left fide. 

The day after her death, I went about noon, with the Rev. 
Mr. Cutler, of Ipfwich, and Dr. Spafford, of Beverly, to open 
the body. We expected that it would not be buried till the 
day following, but to our great difappointment, found it was 
to be interred the fame afternoon : at length,. however, .we were: 


allowed an hour to examine it. 
On opening the abdomen, which now appeared about as large 
as in the laft month of pregnancy, a preternatural fubftance. 


prefented itfelf, fituate a little more to the right fide than to 
the 
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che left, and occupying nearly the whole cavity. After fepa- 
rating it from the contiguous parts) to all of which it firmly 
adhered, its general figure appeared to be that of a cone or pear ; 
the lower part (fuppofing the body erect) being within the 
pelvis, was very nearly conical ; the upper part was divided by 
two grooves, running in a right line from its bafis, towards thé 
apex ; the one on its anterior, the other on its pofterior fide, 
dividing it into two lateral portions, and giving it the appear- 
ance of its having been formed by two globular bodies, com- 
prefled together. The pofterior groove correfponded to the pro- 
jection of the fpine, to which it adhered ; the anterior groove 
was wider, and the protuberances on each ‘fide fomewhat larger. 
The bafis lay above the kidneys, aud the apex nearly low enough 
to form a tumour in perinzo : By cutting into it, it appeared to 
be an uniform {chirrus of a cineritious colour, with veflels, or 
rather perforations interfperfed, for conveying the circulating 
fluids. From its fituation, conneétions and figure, it appeared 
to have originated in both the ovar7a ; the two {chirrofities in 
procefs of time united, and meeting with the leaft refiftance 
from below, extended into the pe/vzs ’till the cavity was com- 
pleatly filled. It weighed upwards of ten pounds and a quar- 
ter, averdepois weight. We made fome obfervations on the 
neighbouring vifcera, but fof want of time, they were unavoid- 
ably very imperfect. | 
The vefica urinaria was mederately diftended with urine, 
forming a tumour over the ofa pudis, the neck being compreff- 
ed between the pudis and the {chirrus ; its whole anterior fur- 
face was firmly attached to the peritoneum, and the pofterior to 
the {chirrus, except a {mall portion in the middle of it, which 
adhered te the zferus, where that vifcus intervened. The ure- 
Uuue2 ters, 





























~ grec 





540 Dr. FisHEr’s Account of 


ters, for the {pace of two or three inches, feemed to lie loofe, 
and contained a {mall quafitity of urine ; their coats were thin 
and confiderably diftended.. They then entered upon the fchir- 
rus, one on each fide, involved in a membrane hereafter men- 
tioned, running obliquely forward and downward, till they en- 
tered the bladder ; after they were connected to the fchirrus, 
their appearance was the reverfe of the former : to enable them 
to take this circuit, they had been greatly extended, and their 
diameters were exceedingly fmall. The uterus was extended in 
a right line upon the {chirrus from its bafis, to which the fuz- 
dus uteri adhered, through the anterior groove, almoft to its 
apex, Continuing about an inch and a quarter wide, and firmly 
attached through its whole length. Its coats appeared in a na- 
tural ftate, except that they were thinner by reafon of their ex- 
tenfion. ; 

The appearance of the tube fallopiane was {fo unnatural that 
they were fcarcely diftinguifhable ; we found a membranous co- 
vering clofely embracing the bafis, the anterior, and lateral fides 
of the f{chirrus, extending downward nearly to the pe/vis ; and 
by its upper and lateral edges adhering to the {chirrus, it feemed 
to arife from the uterus, which was fituated in the middle of it, 
and its external membrane was a continuation of the external 
membrane of the uterus. "Through this. expanfion on the bafis 
of the {chirrus were feveral fmooth but irregular apertures, of 
about two inches circumference, through which the bafis of the 
{chirrus appeared ; it was here about a quarter of an inch thick, 
its fibres flefhy and varioufly convolved, the lower part of it was 
much thinner and purely membranous. That part of this te- 
gument which was {pread upon and near the bafis, appeared to 
be formed by a diftenfion of the fallopian tubes included in the 
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peritoneum or common membrane of the abdomen, and the re- 
mainder of it by an expanfion of thofe duplicatures of the fame 
membrane, ufually termed /igamenta Jata. 

On the backfide, the fchirrus was attached to the aorta, vena 
cava, &c.—to the rectum, which was protruded to the right fide 
of the fpine, it adhered for the {pace of feven or eight inches : 
Near the bafis, the adhefion was ftrong ; but a little lower, the 
connecting membrane contained a quantity of grumous blood, 
appeared putrid, and in fome places was deftroyed. 

We withed to have afcertained the fource of the water which 
the patient difcharged at the time of her-death-: by. the appear- 
ance of the vifcera there had been none diffufed in the cavity of 
the abdomen ; and, from the.circumftances above mentioned, 
it muft have been contained in the. left Aypochondrium : In re- 
moving the fchirrus, we found a.membrane (a fac to appear- 
ance) adhering to it, which we cut through, and fuppofed to 
be an empty hydropic cyft ; but the {chirrus at that inftant en- 
grofled our attention ; and people foon collecting to attend the 
funeral, all further examination was prevented. 

We obferved. nothing extraordinary in any of the other vif- 
cera; the omentum, as is ufual in tabid cafes, was nearly wafted, 
and a number of the mefenteric glands were enlarged and in- 
durated. 
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III. Remarks on the Effects of fagnant Air. By EBENEZER 


BEARDSLEY, Surgeon of the 22d Regiment of the American 
Army, in the Campaign of 1770. 


BOUT ‘the beginning*of April, 1776, the American 
army, under the command of his Excellency General 
Wafbington, marched from Bzefon for New-York, at which 
place they arrived near the middle of the-month. The fick and 
invalids having been left behind; the whole army were in perfect 
health. They took up their quarters in the barracks and houfes 
of the citizens,-’till-about the firft of May, when they alf went 
into tents, except the 22d regiment, under the command of 
Colonel Samuel Wyllys, who, for want of tents, contmued in 
their quarters in Sw7th-Street: "This regiment was very heai- 
thy until about the middle of the month, when upwards of one 
hundred of the men were taken down with the dyfentery in 
the fpace of one week. Such a fudden invafion ‘of this formi- 
dable difeafe alarmed me greatly. As I found’ tpon enquiry that 
there was not a fingle. dyfenterie patient befides, in the whole 
army, I concluded that the difeafe arofe from fome caufe pecu- 
liar to the city : but after a ‘careful enquiry, I could not find 
that there was a fingle inhabitant in the whole: city that’ was 
fick with the diftemper. Thofe who lived in the fame ftreet, 
and many of them in the fame houfes with us, were entirely 
free from this, or indeed any other difeafe. For feveral days 
I was much perplexed, and greatly at a lofs as to the caufe. 
At length I obferved that not only the citizens with whom 
we lived were free from the difeafe, but that fome whole 
companies of the fame regiment had nothing of it. This led 
me to confider more minutely the fituation and circumftances 
of thofe who were fick ; all of whom, I found, lived either in 
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tow underground rooms, or elfe in garrets, fo fituated as not to- 


admit of a free circulation of air. The rooms were alfo confi- 
derably lefs in proportion to the number of men than ufual. 
Struck with thefe difcoveries, I concluded at once, that the dif. 
eafe arofe from a confined ftagnant air; deprived by this means 


of its natural elafticity, and loaded with putrid effuvia from the 


bodies of the unhappy people who lived in it. Having com- 
municated my difcoveries.to the Colonel, I requefted that the 
men, (both fick and well) might be removed out of thofe rooms. 
into fuch as were more airy and.capacious. This meafure was 
attended with the moft falutary confequences.. Thofe who were 
fick recovered in.a fhort time, except one or two that died ; and 
no more being feized with the difeafe, in a few weeks the regi- 
ment became entirely healthy. There was nothing peculiar in 


the fymptoms which attended the difeafe, except, as is ufual in. 


vernal diftempers, that there was a greater degree of inflamation 
than commonly attends.autumnal diforders of the fame genus. 


The difcovery. of this fingular inftance.of the pernicious effects. 


of confined ftagnant air, was of great ufe to mein the courfe of 
the campaign.. In the months of July and Auguft, the dyfen- 
tery, bilious and other fevers of the putrid kind, became very rife 
both in the army and country.. Great pains were taken to pro- 
cure for our men who were fick with any of thofe diforders, 
large rooms, and to have them well ventilated. Yet, under thefe 
circumftances, I frequeatly obierved, that (ceteris paribus) the 
fick who lay in and near the corners of the rooms, were handled 
much more feverely than thofe which lay in the middle of them. 
I do not remember to have met with this obfervation before, 
but it is undoubtedly of great importance in the treatment of 
dyfenteries and other putrid difeafes. 
NES 
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IV. A remarkable Cafe of Gun Shot Wound. Communicatd 
ina Letter from BARNABAS BINNEY, Ho/pital Phy/fician, 
and Surgeon in the American Army, in 1782, to the Honorable 
BENJAMIN LINCOLN, Ey; F. A. A. 


N April 9, 1782, David Beveridge, a feaman, belonging 

to the floop of war General Monk, was brought into the 
military hofpital at this place, having been wounded the day 
before. He was a Jad of about.nineteen years of age, and in a 
good ftate of health, at the time of the action ‘between the faid 
fhip and the Hyder-Ally. In that a&tion he was in the main- 
top of the Monk, when he received a mufket-ball in his belly 
from one of the marines on the quarter-deck of the Hyder-Ally, 
then within fifteen yards of the Monk. ‘The ball entered his 
belly about two inches above his left groin, and within an inch 
of the anterior edge of the left z/ium, paffing out two inches on 
the right of the {pine between the two inferior true ribs, juft 
touching the cartilage of the inferior angle of the right /capu/a. 
When he came into the hofpital he had bled much, was very 
weak and cold, had a faultring voice, a cadaverous countenance, 
and a conftant hiccup, while his foeces paffed freely out of the 
wound in his belly. In this deplorable condition, where neither 
art nor nature could promife any permanent relief, the only dic- 
tate of humanity was to fmooth the path of death. Being alfo 
in great pain, I advifed him to take a glafs of Madeira wine, 
with twenty or thirty drops of /iguid. laudan. in it, as often 
as neceflary. He accordingly began, and continued this prac- 
tice ‘till the thirteenth, finding conftant relief from it. He 
took no kind of fuftenance all this time excepting wine whey, 
never having any kind of difcharge ab ano from the moment he 


was wounded, but conftantly fquirting with confiderable force 
what 
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what foeces he had, through the wound in his belly. On the 
fourteenth he had a common glyfter adminiftered, the greateft 
part of which alfo came out at the wound, the remainder com- 
ing as it went, ad anc, without bringing any foeces. From the 
fourteenth to the eighteenth he took confiderable quantities of 
gruel and whey, with a little wine occafionally, having no intef- 
tinal difcharge whatever but what was made through the wound 
in his belly. On the eighteenth, as his ftrength was much in- 
creafed, and as the wounds were confiderably contracted, and 
looked well, I ordered another injection to be adminiftered gent- 
ly, when, for the firft time, in eleven days he had a natural 
ftool. From this time he had no further difcharge of faeces 
through his wound ; his excretions became as regular and as 
natural as ever they were ; his wounds fuppurated and healed 
kindly ; his ftrength returned ; and he was exchanged nearly as 
well as ever, on the thirtieth. 

That the ball had paffed through the colon is obvious, from 
the difcharge of perfect foeces and of the injection adminiftered, 
ab ano. ‘That his life depended upon our not meddling with 
the wound, and upon keeping him quiet and eafy, is alfo plain ; 
as the leaft removal of the orifice in the inteftine from the ori- 
fice through the abdomen, which were fo happily oppofed to 
each other, muft have been attended with a fatal difcharge of 
the feeces into the abdomen. That the diaphragm and lungs 
were perforated is plain, from the courfe of the ball,and his pro- 
fufe hemoptoe. That Surgeons may be too officious, as well 
as too tardy ; and that where they are not certain of the utility 
of their operations, they had better leave even the moft defpe- 
rate diforders to the management of nature, ever provident, and 
generally adequate, are points remarkably enforced in this par 
ticular cafe. Www 
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V. A Bill of Mortality for the Town of Salem, for the Year 
1782. By Epwarp Avcustrus Hotyvoxr, M. D.. 
F. A.A. and M.S. InaLetter to Mr.Cares GANNETT,. 
Rec. Sec. A. A. 

S 1-R; | 

Herewith fend you a bill of mortality, for the town of 

Salem, for the laft year, which, although not fo accurate 
as I could wifh, may yet perhaps be worth communicating to 
the Academy ; heartily wifhing the public might be favoured 
with more correét bills of a like kind, from a variety of towns, 
of fimilar,and of different fituations, for a courfe of years fuccef- 
fively, as they would certainly afford the beit means of judging of 
the {tate of population, a matter of real ufe andof great curiofity. 


Salem is a fea-port town, fituated in the 42d degree of N. 
Lat. onMa/fachufetts-Bay, about five leagues to the weftward of | 
Cape-Ann, and about as far north-eaftward from Bo/fon ; where 
a confiderable trade is carried on both with Europe and the 
Weft-Indies. That part of it which is fettled thickeft, is 
moftly a peninfula lying between two falt water rivers. The 
ground is flat and low, being fcarcely more than twenty, or 
twenty-four feet above the level of the fea, at high water, any 
where, and in moft places not near fo much ; and excepting a 
hill in the north-weft, and another to the weftward, neither of 
them very high, there are no eminences to interrupt the free 
courfe of the winds. The foil is in general light, dry and 
fandy, and quite free from any marfhes or collections. of ftag- 
nant waters. The water of the wells, which are very nume- 
rous, is pretty good, that, of many fo pure as to bear foap well ; 
though, I think, our tea-kettles are generally covered on the 

infide with a ftony cruft. 
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The inhabitants are not fubjet to any endemic diforders ; 
though, thirty or forty years ago, hyfteric and nervous com~ 
plaints, are reputed to have been more than commonly rife 
here ; at prefent, I believe we are as exempt from fuch mala- 
dies as the neighbouring towns. 

In the following bill the number of the dead, I believe, is 
pretty accurate ; the ages of the deceafed in general, and the 
month they died in, are tolerably afcertained ; but as to the lift 
of difeafes, 1 cannot be anfwerable for a confiderable part of it, 
as the beft account I could procure of the difeafe is fometimes 
taken from the fextons, the reports of nurfes or perfons about 
the fick; and how uncertain that rept be, I need not fay, when 
‘even phyficians themfelves are often at alofs how to clafs the 
difeafes of their patients, with the precifion they would with ; 
and in feveral inftances I have not been able to procure any ac- 
count of the difeafe at all: I thought it better, however, to give 
a bill of that fort, inmperfe& as it is, than to fupprefs it entirely. 
As to the dirths, I believe the account is as compleat as can be 
expected, confidering from whom we are obliged to colle& the 
greateft part of it; and, I fuppofe, approaches much nearer to 
the number of perfons actually born, than accounts of chriften- 
ings ever can, in any country where there is a general religious 
toleration ; indeed, in a town where there are various religious 
fects, fome of which never adminifter baptifm at all, and others 
who never adminifter it but to adults, which is our cafe, births 
can never be tolerably gueffed at from an account of chriften- 
ings. Thefe however are not neglected, the gentlemen of the 
clergy having been .o obliging as to furnifh me with a com- 
pleat lift of their feveral baptifms ; from the fame hands too, 


and from the Juftices of the Peace, who by our laws are quali- 
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fied to marry, I am favoured with the number of couples. mar- 
ried. The number of rateable polls, cc. I have from the affef-- 
for’s lift. I would further obferve, that the year 1782, taking 
it throughout, was more fickly than ordinary, and I have great 
reafon to think that we have not had {o great a mortality, fince 
the year 1773, which is the more remarkable, as no epidemic 
diforder has been uncommonly prevalent. 

I {hould have been glad to have procured a more particular 
bill, as-well.as a more accurate one, but found. it impracticable. . 

I am &c. 
3 E. A. HOLYOKE.: 
Mr. CALEB GANNETT. 


A Bill of Mortality for Sa/em, for the Year M,pcc,Lxxx1I. 


GENERAL Bit. December 13 
Derths 175 175, 
Births 317 _ BILL or Aces. 
Baptifms 152 | Still-born 6 
Marriages 70 | Within the month 6 
Rateable polls, i.e. males, >). Between 1mon.and 1 year 30 

from 16 years old and 8 1 yearand 2 20 

upwards, refident in 97 2. and’ 5 2 

the town, 5 and 10 7 
Tranfient perfons—males, 200 10 and 15 3. 

MonTu_y Bren, 15 and 20 6 

January, died 21 20 and 25. 5. 
February 11 25 and 30 7 
March 9 30 and 40 24 
April 12 40 and 50 10 
May 8 50 and 60 7 
June 11 60 and 70 2 
July 11 79 and 80 7° 
Auguft 12 80 and go 6 
September 35 | Ages unknown, of chil- 
October 22 dren chiefly, f ‘ 
November 10 “A765: 





Bit 


















Bit or DIsEAsEs. 


Angina 

Aphthe 

Apoplexy 

Aicites 

Afthma 

Atrophy 

Cachexy 

Chin-Cough, combined 
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with Dyfentery and 
Cholera Dyfenterica 
Cholera Morbus 
Cholera Dyfenterica 
Coeliaca 
Complicated Cafe 
Confumption 
Convulfion 
Diarrheea, 
Dyfentery 
Empyema 
Eryfipelas 
¥evers 
Catarrhal’ 
Hofpital 
Pleuritic 
Peripneumonic 
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A Bill of Mortality for Sa/em, for the Year. M,DCC,LxxxIII, - 


GENERAL: BILL.. 


Deaths 1809 
Births, about’ 385 

7; Boys 80): 
Baptifms } Gile at 158 
Marriages, about 84 


from 16 years old and 
upwards 

Number of inhabitants 
eftimated at about t 


Rateable polls,i. ¢. males, 
1000 


00° 


jor the Town of Salem. 








Putrid 


I 
Nervous 2 
Rheumatic I 

Hydrocephalus Internus 4 
Hypochondriacifm I 
Lethargy 2 
Lientery I 
Old Age 7 
Over-Eating I 
Paralytic 6 
Phthifis Pulmonalis 13 
Ricketts 2 
Ulcers finuous I 
Vomiting I 
Worms 1 
Suddenly 5 
New-born 6 
Still-born 6 
Cafualties 7, viz. 
Burnt 3 
Drowned. I 
Frozen I 
Over-laid I 
Scalded I 
Difeafes unknown of 13 
Ize, 


MonTHLY: BILL. 


January 5 
February. 9 
March 9 
April II 
May. 2 Meafles were ¢° 33 
June ‘ epidemic } 24 
July 14 
Auguft 17 
| September 25 
October 12 


November. 
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November 14 
December 16 
189 

Bitt oF Aces. 
Still-born 14 
Within the month 1 
Between 1 mon. and 1 year 27 
1year and 2 29 
2 and 5 28 
5 and 10 12 
10 and 15 3 
15 and 20 2 
20 and 25 8 
25 and 30 8 
30 and 40 9 
40 and 50 8 
50 and 60 7 
60 and 70 6 
70 and 80 6 
80 and go 2 
Ages unknown of 9 
189g 
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Anafarca after Scarlet Fever 4 
Angina I 
Apoplexy 3 
Aicites I 
Aithma 2 
Atrophy 4 
Cachexy 2 
Cancer I 
Child-birth I 
Cholera Dyfenterica 8 
Coeliaca 3 
Complication 3 
Confumption 5 
Convulfions 8 
Cynanche-maligna 5 
Dytfentery 6 
Epilepfy 4 
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Empyema 
Fevers 
From dentition 
Pleuritic 
Peripneumonic 
Rheumatic 
Scarlet 
Synochus 
From worms 
Hard-Drinking 
Hzmoptolis 
Head mould-fhot 
Hydrocephalus Internus 
Inflamed Inteftines 
Imperforate Anus 
Lientery 
Lock’d- Jaw 
Meafles 
After Meafles, of Angina 
Fever 
Confumption 
Dyfentery 
Peripneumony 
Sphacelus 
Synochus 
Old Age 
Oppretiion 
Paralytic 
Phthifis Pulmonalis I 
Scrophulous Ulcers 
Suppreflio Urinz 
Spaim at Stomach 
Vomica 
Vomiting 
Worms 
New-born, é. ¢. within the ‘ 
month ‘ 
Still-born 14 
2 
1 
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Suddenly 
Shot dead 
Difeafes unknown of 10 
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VI.. A Hiftory of a large Tumour, in the Region of the Abdo-- 


men, containing Hair. By JOuN WARREN, Efg; F. A.A. 
and M. S. and Profeffor of Anatomy and Surgery in the Uni= 
verfity of Cambridge. . 


N averfion to the making of large incifions, into fuch 

_& tumours as have appeared to have been feated within the 
cavity of the abdomen, has perhaps often been the reafon, why 
thofe of them, which have happened to contain a fubftance lefs 
fluid than pus, have either induced a heCtic, from a copious ab- 
forption of the thinner and more acrid parts ; or, have fpeedily 
been followed by a fatal termination. . The following hiftory, 
| may in fome meafure evince the fafety of fuch large and free 
openings, in cafes of thiskind ; but the facts contained in it, may 


alfo admit of an application to the purpofe of explaining certain . 


phenentena in the anxmmal aconomy. . 


The produétion of hair in the human body, though it has 
often been the fubject of accurate examination, and ingenious 
{peculation, has perhaps never yet been fatisfactorily accounted 
fot ; or to fay the leaft, the folution is {till deftitute of that fup- 
port and conviction, which in moft other phyfiological inquiries, 
have fo happily been attained. 

Admitting the pofition, that many, if not all the interior parts 
of the body, are furnifhed with the neceflary fluids for the growth 
of this fubftance, an accurate attention to the circumftances 
under which -it is reaily produced, and tothe nature of the 
parts in which it is moft frequently found, muft undoubt- 
edly afford. very confiderable light on the fubje& ; and from a 
large number of fuch facts, carefully and. judicioufly collected, 
it 
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it is not improbable that every doubt and difficulty, attending 
the inveftigation, may be entirely removed. 

Z H. » anegro woman, about thirty-two years of 
age, early in the year 1783, applied for medical affiftance, in a 
cafe of a {welling in the abdomen, which had become extremely 
painful, and which began to be attended with-very threatening 
fymptoms. Onexamination,a very largetumour:was found feated 
chiefly on the left fide, occupying the whele {pace between the 
left os s/:um and the left inferior ribs, and extending over.to the 
right of the wmdilcal region, pointing a little to the-left fide 
of the navel, confiderably hard, andextremely fenfible. Upon 
inquiry into the origin of the tumour, it appeared, that the pa- 
tient had firft complained of pain in.the left groin, and a gene- 
ral enlargement of the abdomen, immediately after delivery of 
her third child: This gradually increafed after two facceffive 
labours, and fince the birth of her laft child, now about twelve 





years of age, had been almoft conftantly painful, though by no 
means in a very diftrefling degree, until about three weeks 
prior to her application for advice. At this period her com- 
plaints were greatly exafperated, in confequence of catching 
cold at the time of the catamenial evacuation, by which a total 
fuppreffion was induced. The common difcutient topical ap- 
plications were immediately made ufe of ; the ufual methods 
were employed to renew the difcharge ; but all to no purpofe. 
The {welling conftantly increafed for about three weeks, when 
an evident tendency to fuppuration being perceived, the method 
of cure was immediately altered from a difcutient to a fuppura- 
tive procefs. In about two weeks, a fluctuation was percepti- 
ble, and at the end of two more, an opening into the cavity of 
the tumour was determined upon. 


An 
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An extenfive incifion was accordingly made through the reé7us 
mufcle, at a fufficient diftance from the ufual courfe of the epz- 
gajtric artery to avoidall danger of wounding it, and about a pint 
of watery matter immediately iffued through the orifice ; after 
which about the fame quantity of pure pus was difcharged. 

On introducing two or three fingers into the cavity, a quantity 
of foft fubftance was felt within it, much about the confiften- 
cy of foft foap. I immediately made ufe of a table-fpoon, as 
the moft convenient inftrument that could be readily procured 
for extracting it, and about a pound of it was at this time 
obtained ; after which, as a degree of faintnefs began to ertue, 
the wound was dreffed, and the patient placed in her bed, in a 
proper fituation for admitting of a free difcharge of any fluid that 
might {till be retained. 

At the three or four fucceeding dreflings, a portion of the 
fame fubftance was taken out, till the whole being extracted, it 
amounted to the quantity of about four pounds. 

At each drefling, the matter was particularly examin- 
ed, and was found to contain a large quantity of fhort hair 
or wool, about three quarters of an inch long, uniformly mixed 

vith it, as is feen in the fpecimen herewith prefented for the 
infpection of the Academy. 

In each. hair was difcoverable by the naked eye, a bulbous 
root, and a pointed extremity, both perfectly fimilar to what is 
{ven in an intire hair produced naturally in other parts of the 
body. After the removal of the whole fubftance, the hand was 
pafied into and round the cavity in {earch of bone, or any other 
foreign body which might be contained within it ; but though 
fome of the gentlemen prefent, on fuppofition of an extra- 
uterine fetus, expected to have found the former, yet nothing of 
Xxx either 
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either could be felt, though every part was fairly acceflible. 
From this examination, it evidently appeared, that the matter 
extracted had been contained in a fac which firmly adhered to 
the peritoneum, a circumftance, I believe, generally attendant 
on fuppurations in the vifcera of the abdomen, as the natural 
confequence of previous inflammation. 

On being expofed to the heat of the fire in an open vefiel, it 
emitted a {trong urinous fmell, and was attended in other refpeéts 
with moft of the appearances ufually exhibited in the broiling of 
animal fubftances. The action of flame produced a fmart and 
continued decrepitation of the falt contained in it, until the 
whole was reduced toa fimple coal; but no figns of inflamma- 
bility, or the prefence of any oily fubftance, were perceptible. 
When boiled, the water made ufe of in the procefs was very lit- 
tle changed as to its fenfible properties ; but after ftanding fome 
time in a veflel to cool, it depofited a fediment which was fuf- 
pected to be an alkaline falt, and which accordingly readily fer- 
mented with the vitriolic acid. 

The patient, from the ufe of the bark, fuperficial dreffings, 
and a reftorative diet, was, in about three months, enabled to 
enter upon her ufual employment, which was bufinefs of the 
moft laborious kind. She had during her illnefs been much 
reduced, and for fome time continued in an emaciated ftate, 
yet fhe now enjoys perfect health, and has become mode- 
rately corpulent. The catamenial evacuation has been regu- 
larly performed ; but no figns of pregnancy have ever appeared, 
though before her ficknefs, fhe had borne children uncommonly 
fait. 

Many of the practitioners in the town of Boffon were called 
in to vifit the patient, and various were the conjectures upon the 


nature 
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nature of the cafe. The abfence of all the ufual figns of preg- 
nancy, except at thofe periods which regularly preceded the 
re{pective deliveries abovementioned, is a {trong argument againft 
the hypothefis of an extra-uterine fetus ; and it fhould feem by 
no means admiffible, that the bones fhould have been fo perfectly 
diflo.ved as to have formed with the mufcular, and other foft 
parts of a fvetus, one uniform and apparently homogeneous mafs 
of matter. Are we not authorized, from the general com- 
plexion of the cafe, particularly from the pain in the groin of 
the affected fide, to pronounce the ovarium to have been the fuf- 
fering part? The attachment of the /igamentum rotundum of 
the uterus to the adipofe fubftance in the groin, feems to point 
out, either the uterus, or {ome other part connected with it, as 
the feat of the diforder. 

A difeafed ovarium may eafily be conceived to acquire a fize 
too great to admit of it’s being contained in the pe/vis, and from 
its elevation in the abdominal region, the uterus itfelf might 
alfo be raifed, and a diftention of the ligament thereby be pro- 
duced. But it is farther probable, that from an immediate ad- 
hefion of the ovarium to the neighbouring part of the uterus, 
the inflammation with which thofe parts might be affected, 
would extend to the ligament itfelf; the former caufe operating 
in conjunétion with this, would fufficiently account for the 
pain in the groin of the affected fide ; and the application of 
this reafoning in the above inftance, together with the other facts 
contained in the hiftory, might enable us, without much diffi- 
culty, to form a pretty fure diagnofis of the difeafe. 


op 


"my 





























a5 





550 Dr, Feron’s Experiments 


VII. Experiments on the Waters of Bofton. By J. Feron. 
Surgeon-Major of bis Moft Chriftian Mayefty’s Squadron, 
under M. de TERNAY’s Command in North-America, and 
of bis Mayefty’s Marine Hofpitals at Botton and in Rhode- 
Ifland, F. M. S. 


ATER, a tranfparent, colourlefs, infipid body, com~. 

monly fluid, being part of the elementary compofition 
of all bodies, excepting metals, ‘and fo effential to the exiftence 
and prefervation of thofe into whofe compofition it enters, ought 
to be an object of careful attention. 

That water which is a part of the elementary compofition of 
bodies is pure ; if it was equally pure in the different repofitories 
where we find it, it would need no analyfis, it would every 
where produce the fame invariable effects, for the purpofes 
of animal and vegetable life, as well as in the various ufes to 
which it is daily applied ; but as it is capable of diffolving many 
other fubftances, and of retaining them diflolved or fufpended, 
we {eldom find it pure ; it is always, more or lefs, loaded with 
foreign materials. Thefe 
Effais fur la Nature des Eaux de Bofton. Par J. Feron, Chirurgien-Major 

de les Cadre de fa Majeflé tres Chretienne, fous les Ordres de M, de Terway dans le 


Nord de Amerique, et de /’Hépital de Marine de fa Majeft a Bolton et a Rhode- 
Ifland, M.S. M. 


if "EAU ce corps diaphane, infipide, fans couleur, ordinairement fliide, éleé- 
4 ment de tous les corps, exctptés les metaux, fi éflentiel a Vexiftance et ala 
confervation, des ctres dont il fait partie, doit étre un obje& digne de la plus 
grande attention. 

L’eau qui entre comme élément dans ia compofition des corps eft pire, fi elle 
etoit telle dans les differens endroits 0. elle fe rencontre, elle n’auroit pas befoin 
d’an.life, elle produiroit partout un « fet conftant, foit pour Pafage animal ou végétal, 
foit pour les differens ifages auxquels on employe journellement, mais comme ce 
fAliide eft fufceptible de diffoudre diveries fubftances, et de les tenir difloutes ou fuf- 
pend ‘es, on le trouve rarement p'r, il eft toujours plus ou moins chargé de matieres 


etzangereg. Ces matieres different en raifon des endroits par ot l’eau paile ou 
fejourne, 
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Thefe materials differ according to the places through which 
the water pafles, or in which it is collected, in fuch manner 
that it may be impregnated with one or many foreign principles 
which change its qualities, and render it in general prejudicial 
to health, and unfit for artificial ufes, though, indeed, in fome 
cafes, they are favourable to both. Thus every one knows the 
efficacy of certain mineral waters in difeafes, and the utility of 
the waters of certain rivers and lakes for the ufe of dyers ; for 
inftance, the advantage of mixing the waters of the Réone and 


Saone, at Lion, for dying black, the water of the Saone alone: 


for crimfon, deep fearlet, cherry colour and violet, while thofe 
of the Rone alone are prefered for white, green, grey, yellow, 
&c. the river of Gobelins, at Paris, for {carlet,. and others for 
different colours. Many of thefe difcoveries are the refult of 
accident ; for others we are indebted to analytical inveftigation. 
The analyfis of water then, is an object of importance, both to 
medicine and the mechanic arts. 


L 


fejourne, deforte qu’elle peut étre chargée d’une ou plufieures fubftances etrangeres 
a fa nature, qui Alterent fes qualit‘s, et la rendent en général préjudiciable a la 
fanté et aux arts quoique dans certains cas elles les favurifent ; en effet perfonne 
n’ignore les bons éffets de certaines eaux mineralles dans plufieurs maladies, et de 
Putilite qu’on tire, de celles de quelques lacs ou rivicres, pour les teintures, tel gaa 
Lion, les eaux du Rhéne melces avee celles de la Saéne pour le noir, l’eau de la Saéne 
feule pour le cramoifi, le ponseau, le cerife, le violet, & les eaux du Rhéne feul 
font pr’ferrées, pour le blanc, le vert, le gris, le jaune, &c. la riviere des Gobelins 
a Paris pour la couleur écarlate, ainfi que d’autres pour differentes coulcars ;_pli- 
ficurs de ces connoiffances font dies au hazard, mais on eft redevable dan grand 
nombre aux analifes. L’analife des eaux femble donc etre un objec qui merite 
Pattention du medicin et de l’artifte. 

Je ne promets pas de rémplir la tache que prefente.un travail auffi grand ; jéxpo- 
rai fulement les diverfes cxperiences que j’ai fait, et leur réfultats, avec autant de 
circonipagtion 
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I do not engage to enter at large into a work fo extenfive, I 
fhall only relate the experiments I have made, and the refult of 
them, with the neceflary precifion ; and on the iflue of thefe ex- 
periments, I fhall form a determination of the qualities of the 
waters of Bo/fon. 

Sea water does not every where furnith the fame refiduum on 
evaporation. At Bofon the refult was as follows : 

A pint* of water taken up at the head of Long-Wharf, left 
upon evaporation 6 drachms+ 40 grains ; this refiduum being 
diflolved in diftilled water and filtered, left 6 grains of calcareous 
earth on the filtre ; the filtrated folution being evaporated, left 
5 drachms 2 {cruples of fea falt, with an alkaline bafis ; from 
40 to 47 grains of fea falt, with the terrene bafis, or /a/. ca- 
thart. amar. anda {mall quantity of oil. | 

Pump water being in general ufe, particularly engaged my at- 


tention ; it is more or lefs charged with heterogeneous parts in 
Proportion 
* The pint was equal to an Englifb quart. pe 


+ The Drachm mentioned contains 72 grains. 


circonfpection que la nature du travail exige, ces refultats me ferviront de guide 
pour former un jugement fur la nature des eaux de Bo/fen, 

Les eaux de la mer ne fourniflant pas partout le méme réfidu par l’evaporation, 
je vais mentionner ce qu’elles mo’nt donné a Boffon. 

Une pinte * d’eau prife 4 la téte du Long-Wharf, m’a fourni apres l’évaporation 
fix gros ¢ et quarante grains de refidu, les quels ayant eté diffous dans l’eau diftilleé 
a laiffe fur le filtre fix grains de terre calcaire, l’eau evaporée a rendue cing gros 
deux ferupules de fel marin a bafe d’alkali, quarante a quarante fept grains de fel 
marin a bafe terreufe ou cathartique amer, et une petite quantite d’huile. 

L’eau de pompe étant celle dont on fait un Ofage plus frequent, 4 fixé plus par- 
ticulicrement mon attention ; elle eft plus ou moins chargee de parties heterogénes 
conformement 4 fa proximit: avec la mer ; ainfi celle des endroits bas eft moins pire 


que 
* Une pinte déau egalle au quart de Bofton. 


{ Le gros de foinante douze grains. 
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proportion to its proximity to the waters of the ocean. That 
in low fituations, is lefs pure than the water in more elevated 
grounds ; it generally contains the fame principles, except fuch 
as have a fuperabundance of calcareous earth. Among fuch as 
I examined, the water of Beacon-hill, Charter-Street, and fome. 
in New-Bofton, appeared moft free from impurities. The weight 
was generally from 15 to 40 grains above that of diftilled wa- 
ter ; the thermometer ftanding in the open air at 32°, rofe to 40 
and 46 on being immerfed, thofe which contained the moft 


impurities being warmeft. Thefe waters have a brackith tafte to. 


ftrangers, and the inhabitants themfelves are fenfible of it on 
drinking the purer element, which feems foft and infipid ; they 
are hard and do not diffolve foap. I began with determining 
by the alkaline lixivium ufed in making Pruffian blue, whether 
they contained any metallic principle; and being {fatisfied that 
they did not, I made the following experiments: I put into 
two feparate vials, equal parts of diftilled water and of pump 
water, and having added to each an equal quantity of pulverized 


rhubarb, | 


que celle des lieux elevés, elle contient genéralement partout les mémes principes, 
éxcéptés quelques unes qui font fur-chargées d’une quantité de terre calcaire ; parmi 
celles que j’ai analifces celle de Beacon-Hill, Charter-Street, et quelque une de Necw- 
Bofton m’ont paru les moins impires. Leur poids eft depuis quinze jus qu’a quar- 
ante grains par pinte plus pefante que l’eau diflilleé, le thérmometre etant a Vair 
libre 4 trente deux, a monte 4 quarante et quarapte cing, par immerfion ; celles qui 
contenoient le plus de parties hetérogénes etoient-les plus chaddes. 

Ces eaux ont un gout unpeu faimatre pour les etrangers, dont les habitans de 
Bofton ('appersgoivent quand ils en boivent de plus pire la quelle ils trouvent fade 
et trop douce. Elles font dires au toucher et ne diffolvent pas le favon. 

Je commencais d’abord par m’affurer au moyen de la leflive alkaline pour le bleu 
de Pruffe, de l’exiftance ou non-éxiftance d’une fubftance metallique quelconque = 
perfuade qui} ny en avoit pas, je fis les expéeriénces fuivantes. 
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rhubarb, I expofed them to the fame degree of heat. The 
diftilled water gave a fine yellow tin@ture, but in the other it 
was a deep yellow, inclining tored. The fame experiment was 
made with cochineal, the one yielding a fine red, the other a 
deeper ‘colour, verging to crimfon, afterwards the colouring par- 
ticles were precipitated, partly or intirely, according to the quan- 
tity of water. Logwood, inftead of a lively, gave only a dull 
red, inclining to crimfon; and with beet-juice the refult was 
the fame. Nutgalls gave out a tinge of their own colour in 
pure water, it was darker and more opaque in pump water, and 
a fall addition of the fixed alkali turned it to a deep green. 
Thefe experiments feem already to indicate the nature of a 
falt with an earthy bafis, having fome marks of the marine acid. 
I poured upon a quantity of water, a folution of filver in the ni- 
trous acid ; there was immediately formed a white cloud, which 
foon after became pearl coloured, and then of a darkgrey ; a folu- 
tion of mercury, in the fame menftruum, produced a cloud and 


white 


Je mis feparement dans de deux houteilles, parties égales de l’eau diftillée et de 
eau de pompe, j’ajoutai dans chaque le meme poids de rhubarbe en poudre, et les 
expofai au meme degré de chaleur ; l’eau diftillee a donné une teinture d’un beau 
jaune, tandis que l’autre a produit un jaune fonce tirant fur le rouge, 

La méme experience a été faite avec la cochenille, l'une a fourni un beau rouge, 
et autre a donné d’abord un rouge foncé qui auflitét paffa au cramoifi, enfuite la 
partic colorante a été precipiteé en grande partie, ou enticrement, felon Ja qualité 
de l’eau ; le bois de campéche au lieu de fournir une teinture d’un beau rouge, a 
donné un rouge foncé et cramoifi. Le fuc de bette rouge a produit le mime éffet. 
La noix de galle a fourni une teinture de fa couleur dans I’eau pire, elle a ete plus 
foncé et opaque avec l’eau de pompe, et bien peu d’alkali fixe Ja rendoit @’un vert 
foncé. 

Ces experiences femblent déja indiquer la nature d’un fel 4 bafe terreufe, don- 
mant quelques indices d’acide marin. 
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white precipitate : a folution of the fixed alkali, or the alkali 
fluor, produced a white cloud, and the precipitate was about fix 
grains to a pint ; it diffolved in acids with effervefcence. Some 
of thefe waters (that of the cold bath in Water-Street for in- 
ftance) being put into bottles, a quantity of air was perceived | 
rifing in bubbles to the furface, and, by reft, was entirely difli- wt 
pated, and then there might be difcovered a {mall fediment. 
Lime-water dropped into thefe waters, formed a white cloud, 
and detached a precipitate of the fame colour. 

The water of Beacon-hill, and Charter-Street, gave no fuch 4 
precipitate with the alkalies nor with lime-water. 

Does not the precipitation formed by the lime-water, joined 
to the air-bubbles, and the fediment taking place on their efcape, 


indicate an earth fufpended by means of afuperabundance of air ? 
I proceeded next to evaporation ; a pint gave from 10 to 26 
grains of a faline earthy refiduum, of a yellowith colour, which 


Yyy left : 
Je verfai fur une quantité d’eau, quelques goites de diffolution d’argent par 1 
dia oe ; , . sit ake : ti 
acide nitreux, il fe forma fur le champ un niage blanc qui bientot apres devint id 


couleur de petle, et enfuite gris foncé ; la diffolution de mercure par le méme acide 
donnoit un niage et precipité blanc ; une diflolution d’alkali fixe, ou Valkali fluor ) 
faifoit parcitre un niage blanc et le prccipité etoit d’environ fix grains par pinte, | , 
il fe diffolvoit dans les acides avec éffervefcence ; quelques unes des eaux tel que 
celle de Water-St eet ;* par exemple, mifes dans des bouteilles laiffoient appercevoir 
une grande quantité de bulles d’air qui montoient a la furface et fe diflipoient par 
le repos ; on appercevoit alors un peu de fediment, l’eau de chaux verf€ée goiite a | Ty 
goite dans ces eaux, formoit un nuage blanc, et laifloit dépéfer un precipité de la 1 
méme couleur ; les eaux de Beacon-Hill et de Ch irter-Street ci devant mentionnées, ne 
flourniffoient point ce precipité avec les alkali, ni avec l’eau de chaux. ae 

Le precipite que forme l’eau de chaux joint aux bulles d’air que l’on appercoit . 
1 et au fediment qui fuit leur evafion, ne femblent ils pas demontrer une terre fuf- f 
pendue au moyen dune fur abondance d’air ? Je 


* Cold Bath. 
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left on the tongue a faltith difagreeable tafte ; thrown on a red- 
hot iron in the fire, there was no decrepitation ; expofed to the: 
air, it {welled and grew white, attracting a little moifture. 

A drachm and 12 grains of this refiduum diffolved in diftilled 
water, left on the filter 19 grains of a greyith earth, which 
was in part foluble in the nitrous and marine acids, but lefs fo: 
in the vitriolic, it was precipitated from the two former by the: 
laft. Having evaporated the hquor toa pellicle, it gave no re-. 
gular cryftals by cooling nor evaporation ; a faline pellicle was. 
formed on the liquor, which I broke to forward the cryftalli- 
zation of what remained ; this was of a yellowith colour, and 
compleatly exficcated with great difficulty. This faline fubftance 
was neither acid nor alkaline, it left a faltifh imprefiion on the: 
tongue, and.a copperith tafte, decrepitated a little on the coals,. 
and diffolved eafily in water. Fixed or volatile alkali added to 
this folution, caufed no fudden change, but a precipitation en- 
fued foon after. Pouring upon this falt, the marine or nitrous 


acids, 


Je procedai enfuite 4 evaporation, une pinte m’a fourni depuis. dix jufqu’a trenté 
fix grains. de réfidu falin terreux de couleur jaunatre, qui laiffoit fur la langue une 
impreffion faleé défagreeable, jetté fur un fer rougi au feu, ne décrepitoit pas, f’en- 
floit et blanchiffoit, expofé a lair il attiroit un peu l’humidité. 

‘Un gros et douze grains de ce réfidu, diffous dans eau diftilleé a laiffé fur le 
filtre dix-neuf grains de terre grifatre, laquelle etoit en partie folible dans les 
acides nitreux et marin, et le paroiffoit moins dans le vitriolique, elle etoit cépen- 
dant précipité des deux premiers par le dernier. 

Ayant evaporé la liqueur jufqa@ a pellicule elle n’a point donnée de criftaux 
réguliers par le réfroidiflement, ni Vevaporation, une pellicule faline affez 
epaiffe {’eft formé fur la liqueur que j’ai rompu pour permettre la criftallifation 
du refe, qui ne (eft faite que par deféchement et de couleur jaunatre, difficile 4 
fecher, cette fubftance faline n’etoit ni acide ni alkaline, elle laiffoit une impreffion 
falée fur la langue et un efpece de gout cdivreux, décrépitoit unpeu fur les charbons, 


fe 
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acids, no motion was excited; but the vitriolic raifed a confi- 
derable fermentation, with vapours like thofe where this acid is 
poured on dried fea falt. This falt, expofed to the air, attracted 
moifture; but not fo readily as that of which we tha! prefently 
treat. 

From thefe various experiments, may we not conclude that 
the waters of Boffon contain a fea falt with a bafis of mineral al- 
kali in {mall quantity, a greater quantity of fea falt with an 
earthy bafis, a certain quantity of oil, perhapsa little of /a/ ca- 
tharticus amarus. 

There are befides fome which contain farther a fuperabun- 
dance of earth, fufpended by means of an undue proportion of 
air. 

To arrive at greater certainty, and make my experiments more 
decifive, I combined fea falt with an earthy bafis, by mixing 
powder of coral with the marine acid; the cryftallization was 


Yyy2 like 


fe difolvoit aifement dans eau; Valkali fixe ou volatile ajouté 4 cette diffolution 
n’occafionnoit pas de changement fubit, mais quelque tems apres, un precipité ; 
en verfant fur ce fel de acide marin ou nitreux il ne paroiffoit aucun mouvement ; 
mais fi on fe fervoit du vitriolique, il éxcitoit une fermentation confiderable, 
avec des vapeurs femblables 4 celles que ce m:me acide occafionne lors qu’on 
le verfe fur du fel marin defeché ; ce fel expofé a lair attiroit humidité, cependant 
pas aut promptement que celui dont je parlerai ci apres. 

D’apres ces diveries experiences ne peut om pas conclure, que les eaux de Dofor, 
contiennent un fel marin a béfe d’alkali mineral en petite quantit¢, une plus grande 
de fel marin a bife terreufe, une certaine quantitée d’hiile, peut ¢tre un peu de fel 


-cathartique amer. 


En ottre, il en eit qui contiennent deplus une fur abondante quantité de terre, 
laquelle m’a parue fufpendue au moyen d’une trop grande quantité d’air. 

Pour m’aflurer plus pofitivement et rendre mes experiences plus certaines, je 
combinai un fel marin 4 bafe terreufe au moyen de la poudre de corail unie a l’acide 


matin, 
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like that of the preceding falt ; it was whiter, arifing, I fuppofe, 
from a difference in the quantity of oil ; it more readily abforbed 
moifture, becaufe it was not combined with Milt of an alkaline 
bafis, it did not decrepitate on the coals for the fame reafon ; in 
other re{pects, it exhibited the fame appearances with the pre- 
ceding falt. 

Much remains to be faid, but time and circumftances pre- 
vent my enlarging. If this fketch fhall be thought of utility, I 
{hall be very agreeably recompenced. 


marin, la criitallifation a éte la méme que celle du fel precédent, mais.il etoit plus 
blanc, cela depend, je crois, d’une difference hifileufe, il attiroit plus promptement. 
Vhumidité de l’air par ce q’uil nétoit point mélé de fel 4 bafe d’alkali, il ne décrepi- 
toit point fur les charbons par laméme raifon, au refte, il préfentoit les mémes phé- 
nomenes que le precedent. 

Il refte encore beaucoup des chofes a dire que le tems ni les circonftances ne me 
permettent pas 4 prefent ; heureux fi cet efquifle peut etre utile, il devienda pour 
moi une recompenfe bien flatteufe. 


se 
<x 
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VIII. Odfervations on the Longevity of the Inhabitants of 


Ipfwich and Hingham, and Propofals for afcertaining the 
Value of Ejtates held for Life, and the Reverfion of them. 
In a Letter from the Rev. EDWARD WIGGLESWORTH, 
F. A. A. and Hollifian Profeffor of Divinity in the Univerfity 
of Cambridge, to the Hongurable James Bownoin, Ef; 
Pref. A. A. 


Cambridge, fanuary 28, 1782. 
Hon. SIR, 


F TER the laft meeting of the Academy, the Rev. Mr. 
Cutler, of Ipfwich-Hamlet, put into my hands a bill of 
the births and deaths in his parifh, from September 11, 1771, 
to September 11, 1781. This bill has been kept with great 
accuracy; and it ferves to fhew, fo far as a general -conclufion 
can be drawn from the births and deaths in a fingle parifh, that 
either the climate, or the manner of living on the fea-coaft of 
New-England, is very favourable to life. 

From the fituation of Breflaw, and the employment of its 
inhabitants, Doctor Halley fuppofes that the deaths in that city 
are more proper for tracing out the probabilities of the conti- 
nuance of the human life in its various ftages, than thofe of any 
other large cityin Exrope. His table has accordingly been made 
the ftandard for eftimating the value of thofe eftates. in Great- 
Britain which are held for life. 

The Doéctor obferves, that-the people of Breflaw are en- 
creafed by 1238 dmrths annually. Of thofe it appears, by Dr. 
Newman's tables, that 348 die yearly, in the firft year of 
their age ; fo that but 890 do arrive at a full year’s age; and 
that 193 die in five years, between one and fix, complete ; 


fo 
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fo that 692 of the perfons born, furvive fix whole years, and 
but 710 furvive five whole years. Hence ‘it follows, that 
at Breflaw five perfons out of twelve that are bern, die be- 
fore they have completed the fifth year of their age. Where- 
as at Ip/wich-Hamlet, where, in the courfe of ten years, 
331 perfons have been born, but 60 died before they had 
completed the fifth year ; that is but 6 in 33 ; which de- 
termines [p/wich- Hamlet to-be more than twice as favourable as 


Breflaw, for the prefervation of life in its firft ftages. A fimi- 


lar conclufion may be made with refpect to the late periods of 
life. For by Dr. Hz/ey’s table, out of 1000 perfons who die 


annually at Bre/law, but 34 furvive 80 years complete. Whereas 
at Ipfwich-Hamlet, out of 164 perfons who have died in ten 
years, 21 perfons have furvived 80 years complete. At the 
former place, one in about 30; at the latter, one in about 8 
arrive at this great age. 

Mr. Lincoln, eldeft fon of the Hon. Major-General Lincoln, 
has been fo kind as to favour me with a copy of the Rev. Mr. 
Gay’s bills of the baptifms, marriages and burials, in the firft 
parith in Hingham, from 1726 to 1779, inclufive. This aged 
and yenerable genticman has been exceedingly accurate in keep- 
ing thofe bills. The age of every perfon who has died in his pa- 
rith for 54. years, is fet down in the order of the deaths. This 
bill will be very ferviceable in computing a table of the probabi- 
lities of the continuance of life in New-England, poflibly more 
fo than any others that can be obtained. 

This bill I have reduced to the refpective years of the hu- 
man life, and by this means have determined the particular num- 
ber that have died in each age. From the reduction, it appears, 


that Hingham, as well as Ip/wich, is more favourable to longe- 
vity 
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vity than Bre/law, the Briti/b ftandard of life. At the firft pa- 
tifh in Hingham, in a period of fifty-four years, 2247 perfons 
have been born; there have been 521 marriages, and 1113 
deaths. Of thofe, 168 have died in the firft year, and 404 un- 
der five years complete. Out of 1113 perfons who have died 
in 54 years in that. parifh, 84 perfons have furvived 80 
years complete ; whereas at Bre/law only 34 out of 1000 fur- 
vived that age. 


Thefe fpeculations are not defigned as a mere amufement ; they 
are intended for a valuable purpyfe in civil life.. The value of 


thofe eftates which are held for life, and the reverfion of them, 
can only be determined by knowing the probability which there 


is, that their refpective holders will live for a longer or fhorter 
term of years.. Thofe probabilities are different in different pe- 
riods of life.. The prefent value of two eftates held in dower, 
whofe annual incomes are equal,. may be. very different:. For 
inftance, a widow of 30 years of age has an equal chance of liv- 
ing, according to Dr. Halley’s table, about 28 years ; whereas 


one of 50 years has only an equal chance of living 17 years. 


The prefent value, therefore, of the eftates held by them re- 
fpectively, as well as the value of their reverfon, though their 
annual incomes fhould be equal, are very different. There has, 
as yet, been no certain rule eftablifhed for eftimating the value 
of fuch eftates. Whenever a widow has compounded with the 
heirs of an eftate for a fum of money in licu of her dower, the 


compofition has been made at random, and not on any fixed. 


principles that have determined it to be equitable. 

From the comparifon made above, it is evident, that the pre- 
fent value of eftates among us, held for life, and the value of the 
severfion of fuch eftates, cannot be traced with accuracy from 


the. 
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the European tables. If ever it fhould be effected, tables muft 
be conftructed among ourfelves ; and this can only be done by 
keeping regular bills of mortality, comparing them together, 
and making proper deductions from their joint refult. 

It is therefore to be wifhed, that thofe gentlemen who have 
fuch bills in their pofleffion, or have it in their power to procure 
them, would communicate them to the Academy at fome fu- 
ture mecting. 

I have inclofed the Rev. Mr. Cutler’s bill, mentioned alrea- 
dy, with a requeft that I may be permitted to take a copy of it. 
Thofe of the Rev. Mr. Gay, I have been prevented, by ill 
health, from putting into proper order for laying them be- 
fore the Academy at their prefent meeting ; but hope to be able 
to do it before the next mecting of the fociety. 


Iam, &c. 
EDWARD WIGGLESWORTH. 


Honourable Yames Bowdoin, Efquire. 
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As 


END or rue FIRST VOLUME. 


— 








